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Water QuaL ^ Monitoring
Daily /Weekly Report Checklist

Date

12/12/02
12/13/02
12/14/02
12/15/02
12/16/02
12/17/02
12/18/02
12/22/02

12/27/02
12/28/02
12/29/02
12/30/02

01/02/03
01/03/03
01/05/03
01/06/03

01/06/03
01/07/03
01/09/03
01/10/03
01/11/03
01/12/03
01/13/03

01/14/03
01/15/03
01/16/03
01/17/03

Daily
Report

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Weekly
Report

X

X

X

X

Site(s) Monitored

Martinac
St. Paul Waterway
St. Paul Waterway
St. Paul Waterway
St. Paul Waterway
St. Paul Waterway
St. Paul Waterway
Martinac for 12/12/02 and St. Paul
Waterway for 12/13/02 through 12/18/02

Totem Marine
Totem Marine
Totem Marine
Totem Marine for 12/27/02 through
12/29/02
Totem Marine
Totem Marine
Totem Marine
Totem Marine for 1/02/03 through
1/05/02
Totem Marine
Totem Marine
Totem Marine
Totem Marine
Wheeler-Osgood
Wheeler-Osgood
Totem Marine for 1/06/03 through
1/10/02 and Wheeler-Osgood for
1/1 1/03 and 1/12/03
Wheeler-Osgood and Totem Marine
Wheeler-Osgood and Totem Marine
Wheeler-Osgood and Totem Marine
Wheeler-Osgood and Totem Marine

Cover
Letter

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Data
Table

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Lab
Data
(TSS)

X

X

X

X

X

X

X

X

X

X

X

X

X

NA
X

X

X

X

X

X

X

X

X

Field
Notes

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Comments
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,tWater QuaTT^ Monitoring
Daily / Weekly Report Checklist

Date

01/18/03
01/19/03
01/20/03

01/20/03
01/21/03
01/22/03
01/23/03
01/24/03
01/25/03
01/26/03
01/27/03

01/27/03
01/28/03
01/29/03
01/30/03
01/31/03
02/01/03
02/02/02
02/03/03

02/03/03
02/04/03
02/05/03
02/06/03
02/07/03

Daily
Report

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Weekly
Report

X

X

X

Site(s) Monitored

Wheeler-Osgood and Totem Marine
Wheeler-Osgood and Totem Marine
Wheeler-Osgood for 1/14/03 through
1/19/03 and Totem Marine for 1/14/03
through 1/1 9/03
Totem Marine
Wheeler-Osgood and Totem Marine
Wheeler-Osgood and Totem Marine
Wheeler-Osgood and Totem Marine
Wheeler-Osgood and Totem Marine
Totem Marine and Thea's Park
Thea's Park
Totem Marine for 1/20/03 through
1/25/03, Wheeler-Osgood for 1/21/03
through 1/24/03, and Thea's Park for
1/25/03 and 1/26/03.
Totem Marine and Thea's Park
Thea's Park
Thea's Park
Totem Marine and Thea's Park
Thea's Park
Thea's Park
Thea's Park
Totem Marine for 1/20/03 through
1/25/03 and 1/27/03; Wheeler-Osgood
for 1/21/03 through 1/24/03; and Thea's
Park for 1/25/03 through 1/28/03

Thea's Park
Thea's Park
Thea's Park
Thea's Park
Thea's Park

Cover
Letter

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Data
Table

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Lab
Data
(TBS)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Field
Notes

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Comments
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Water Quah^ Monitoring
Daily / Weekly Report Checklist

Date

02/04/03
02/08/03
02/09/03
02/10/03
02/11/03
02/12/03
02/13/03
02/14/03

Daily
Report

X

X

X

X

X

X

X

Weekly
Report

X

Site(s) Monitored

Thea's Park.for 1/29/03 through 2/4/03
Thea's Park
Thea's Park
Thea's Park
Thea's Park
Thea's Park
Thea's Park
Thea's Park

Cover
Letter

X

X

X

X

X

X

X

X

Data
Table

X

X

X

X

X

X

X

Lab
Data
(TSS)

X

NA
NA
NA
NA
NA
NA

Field
Notes

X

X

X

X

X

X

X

Comments
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.. ,, CONSTRUCTION
S^ COMPANY

700 South RKenkfeOme
KnolDn 88108
(206)7634230

C (206} 7BM854

JLETTTT

Phone 763-1230

TO

2 S 2003

GENTLEMEN:

WE ARE SENDING YOU •gX t̂tached D Under separate cover via

O Shop drawings D Prints D Plans Q Samples

D Copy of letter O Change order D

_the following items:

D Specifications

COPIES DATE NO. DEScmpnoN

THESE ARE TRANSMITTED as checked below:

For approval

your use

D As requested

O For review and comment

D FOR BIDS DUE

D Approved as submitted

O Approved as noted

O Returned for corrections

a

a Resul

D Submit

O Return.

copies for approval

.copies for distribution

corrected prints

19. . D PRINTS RETURNED AFTER LOAN TO US

REMARKS.

COPY T0_
SIGNED:



Lloyd & Associates, Inc.
38210SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905(v/f) rml@centutytel.net

February 24,2003

TRANSMTTAL

To: O'Loughlin/Wingard

From: Michael Lloyd

Subject: Compliance Water Quality Monitoring Summary

Please find enclosed two copies of the Compliance Water Quality Monitoring Summary. This
complaince summary is organized chronologically. If you have any questions or require additional
information, please call me at 425-888-1905.

Transmittal WQCMS 2 24 03.doc Page 1 of 1
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j Lloyd <x Associates, inc.

i 382 10SE 92nd Street, Snoqualmie,Washington 98065 425-888- 1905(v/f) rml@centurytel.net

March 28, 2003

TRANSMITTAL

To: John O'loughlin
lain Wingard

From: Michael Lloy . ̂  ^~.rv\
I

RE: Project Closeout on Water Quality Monitoring

Enclosed please find the following documents and requested information:

Ambient TSS Laboratory Reports (Compliance TSS reports submitted 3/27/03)
Weekly Water Quality Reports for the following:

12/22/02
12/29/02
1/6/03
1/13/03
1/20/03
1/27/03
2/3/03 (essentially a data transmittal of updated daily reports)
2/10/03 (incorrectly dated, prepared 2/8 and submitted 2/9/03)
2/17/03 (weekly report, submitted as compilation report 2/24/03)

Missing Logbook Pages for 12/27/02 (pages 5 & 6)
Daily Report for 1/6/03
TSS Data Sheet for 1/7/03 Daily Report
Missing Logbook Pages for 1/19/03

Transmittal 3 28 03.doc Page 1 of 1



Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

December 22, 2002

TRANSMITTAL

To: Iain Wingard
John O'Loughlin

Subject: Martinac Complaince Monitoring 12/12/02
Data Transmittal

Attached please find results from complaince monitoring for pile removal on the St. Paul
Waterway on the evening of 12/12/02 during toe berm installation at night. This revised
submittal includes TSS results. Data was collected with the YSI Sonde. The weather was
cool and rainy. The sampling rose also includes proposed sample points in the event that the
activity would have carried over to an Ebb tide. No fish kills or distress was observed at any
time. No oil sheen was observed.

WATER QUALITY WAS ACCEPTABLE DURING THIS COMPLIANCE MONITORING
EVENT.

Sampling points and locations are shown in the

Dissolved Oxygen
Up Current = 5.7 mg/L
Down Current average = 5.7 mg/L

Turbidity
Up Current = 2.7 NTU
Down Current average = 2.7 NTU

Temperature
Up Current = 10.4 °C
Down Current average = 10.4 °C

Michael Lloyd/Date
Environmental Section

Martinac 12 1202.doc



Construction Compliance Monitoring 12/12 Location: Martinac

•̂ î̂ SiifiKCA -̂.̂
Station TFSE/TOP (down)

| Middle

Deep

Average

Station TFSmDP(down)

Middle

Deep

• - ::; .'/-. •• • %e!fiJigef

Station TFSW/TOP (down)

Mid

Deep

Average

Station TFN/TOP (up)

Mid

Deep

Upcurrent Average

1 Down-Cufrerit Avg.

Station 2+00 TOP

Middle

Deep

Average

vvSifptfii

2

13

20

2

11

20

2

12

20

2

14

25

2

22

40

Pre-Survey Calibration

Post-Survey Calibration Check

• Salinity

28.5

31.0

31.0

30:2:

28.1

30.9

31.0

30;6 :;

27.0

30.9

30.9

\29-.6.:
 ;

27.3

30.9

31.0

29:7

: 29:9:,'

30.5

31.0

31.0

30.8

iioS
iffWlS

5.8

5.6

5.6

»M---,

5.8

5.5

5.9

-:-:5'.7:':

6

5.5

5.5

5,7 :

5.8

5.5

5.7

5:7

: 5.7

6.1

5.9

6.1

6.0

6.8

6.8

6.8

6.7

7.9

Mrlafty:

Wim
4.9

1.2

1.30

~.:2&;~:,

4.7

2.2

1.8

2.9

5.4

1.8

1.5

2.9:

6.0

1.0

1.0

: 2.7

2.7

1.5

0.7

2.8

1.7

Steve High 12/12

Steve High 12/12

:?ftenijf)f
^3op^*T"J!-— i-.-.IS* -
;:~:"iIZ"._,;S.̂ 5:.j

10.4

10.4

10.4

li:Q:4i

10.3

10.4

10.4

10:4-;

10.3

10.4

10.4

I'iQA-i

10.3

10.4

10.4

10.4

' 1:0.4

10.4

10.4

10.4

10.4

sSriS:̂
-iSSili

3
"•f.i,-"-:"- ",. >;i

^ -..'/-• ':

SiSii.i;̂ 4

3
jp'̂ '-yr-y

5™'X" '- "*

S&fc^

2
î i: ;̂l

4

3

'*" ' • '• - '.

-̂ GP^G&SSfhateSM:

5,233,037

"•' . - ' '=.'•

5,233,094

' ' . . '»

5,233,106

5,233,184

5,233,443

542,957

542,952

• " ' . •:

542,895

I'": : ;:-
542,916

542,451

Calibration Notes:

Calibrated in air/salinity correction

ifirrie;

2355

2350

2345

2335

2330

2325

;: • ;

2320

2315

2310

0010

0005

2400

0025

0020

0015

r̂ iSl/G0rrtn^srit::

300' Compliance

•'$ijis'=%': :•',.'; _•' .• "•'

150' sample

; tim±23 . • . .:.

300' Compliance

: DtJB-241 :.;:

Flood Tide

UpCurrent Sample

btB=25' ; . ;

DTB =43'

Weather Co, ndtioos. Cool,
drizzle, dark

FD = Field Duplicate

All compliance data collected with YSI Sonde. *No salinity correction for YSI 550 duplicate analyses
Final Submittal

Michael Lloyd 12/22/02

Final Review

Dan Berta 12/22/02 L&AI



STL Seattle

Client Name
Project Name
Date Received

Lloyd & Assoc. Inc.
Thea Foss
12-13-02

General Chemistry Parameters

Client Sample ID
Lab ID

021212/TSE/M/13/C
110644-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-17-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021212/TS/M/11/C
Lab ID 110644-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-17-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021212/TN/M/14/C
Lab ID 110644-03

^arameter
Iktal Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-17-02

Units
mg/L

Result
4

PQL
2

Client Sample ID 021212/TSW/M/12/C
Lab ID 110644-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-17-02

Units
mg/L

Result
2

PQL
2

Client Sample ID 021212/2/M/22/C
Lab ID 110644-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-17-02

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
110551-1
1114-132

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

/
PQL /

2 *

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

14

Duplicate Result
(mg/L)

15
RPD (%)/

6.9

/
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



C&JO
06:45
07.-00
07:15
07JO
07:45
0800
08:15
OSJO
03:45
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

December 22, 2002

TRANSMITTAL

To: Iain Wingard
John Oloughlin

Subject: Daily Compliance Monitoring/St. Paul Waterway 12/13/02
Final Data Transmittal

Attached please find results from complaince monitoring for pile removal on the St. Paul
Waterway on the afternoon of 12/13/02. Data was collected with the YSI Sonde. The
weather was cold and wet. Wind from the SW. TSS data has been included into this
compliance report

WATER QUALITY WAS ACCEPTABLE DURING THE MORNING AND AFTERNOON
COMPLIANCE MONITORING EVENTS.

Sampling points and locations are shown in the sampling figure below.

MORNING SAMPLING EVENT
Dissolved Oxygen

Up Current = 5.9 mg/L
Down Current average = 6.0 mg/L

Turbidity
Upgradient = 0.5 NTU
Down Current average = 0.6 NTU

Temperature
Upgradient = 10.5 °C
Down Current average = 10.5 °C

AFTERNOON SAMPLING EVENT
Dissolved Oxygen

Up Current = 5.8 mg/L
Down Current average = 5.5 mg/L

Turbidity
Up Current = 1.4 NTU
Down Current average = 0.6 NTU

Temperature
Up Current = 10.5 °C
Down Current average = 10.6 °C

•;PNE

Michael Lloyd/Date
Environmental Section

j° M 710'

• StPaull21302.doc



Construction Compliance Monitoring Pate; 12/13 Location: St. Paul AM

- Station: -.: • ' • : . "
Station SPSE/TOP (down)

Middle

Deep

"'.'•" : ! -AveraiSe

Station SPS/TOP(down)

Middle

Deep

: . , ' • . ..:, ' . ._ : : ' -- y îjraflg

Station SPSVOTOP (down)

Mid

Deep

Average

Station SPN/TOP (up)

Mid

Deep

Upcurrent 'Average

ppwiî iirrent Average-

Station 7+00 TOP

Middle

Ueep

Average

-Oefith:-
;/;-;<ft)L

2

18

32
•--••:•'. t~ -~;

2

17

30

'<:'•'• :l : '~ :

2

14

25

2

27

50

2

20

36

Pre-Survey Calibration Check

Post-Survey Calibration Check

Salih'ity
•:::(piitfc

30.5

30.9

31.0

U30:6

30.4

30.9

30.9

~3Q:7:

30.2

30.8

30.9

': 30;6-
30.8

31.0

31.0

30.9

::::30j::::
30.7

31.0

31.0

30.9

*;-&&--'•
l<lg/t>;

6.0

6.0

6.1

î M

6.0

5.9

. 6.0

;;:::&OK

6.1

6.0

5.9

• M
5.9

5.9

6.0

..5:9

.:6.o:.:--
5.9

6.0

6.1

6.0

B f̂Riai

•y;.;-. .=..-. -^.-jj

--.--: - - ._ _„

6.2

' .; ' V

"-f
: L' V. :

furbidify
^tfMi

1.2

0.2

0.50
f '-.: -f ? ='•''•

E.OI&-;=:;
1.5

0.4

0.5

:."":6';8":'!

1.2

0.2

0.4

[ 0:6 ..

0.7

0.2

0.5

,::0;5-:.

;'-0.'6'::.'!

1.5

0.4

0.5

0.8

Steve High 12/13

Steve High 12/1 3

:. Terrif* :

".'̂ ^

10.5

10.4

10.4

iiM-
10.4

10.4

10.4
:;:id;4;

10.4

10.6

10.4

.. i:0.:5;:

10.7

10.4

10.4

'••-. 1.0:5
:-.;io;&..

10.4

10.4

10.4

10.4

^TSS^
:-<fng/L}i;
mmfc^Jt- .̂i»'-; .̂ -jl

5

Sa&JLSsSs

:̂.5?'ll

3
»"•••• yi ••>j*°*
L •'.* '..'.. -̂ i
St̂ *^**!̂ .'1--

y-f.--^' y-;;li

3
?".•'.:••'.•..•"--•
^^Cjiv.-^ -.*

iir:j;-.i,,i

3

' • : - - : ' . '
r~~_— \ f r- -?.

4
""•' •': • . • "V

GP&CtibrdinaVes /̂Ei
iiĵ : l/:fh)Li:;̂ ." ^L.:;

5,234,852

T-.r?' -.y ^ "i .. " .• •

5,234,851

5,234,827

5,234,991

.:

5,234,443

542,998

ii-.":;. ':-"^.- j^

542,979

542,985

542,899

542,451

Calibration Notes:

Calibrate in air/salinity correction

•:Tirhe~:

1305

1300

1255

£r-..a-
1250

1245

1240

1240

1235

1230

1320

1315

1310

1335

1330

1325

•;•• _ • :tidai/G6ffifheritJ :

300' Compliance

Sample mislabeled .

lKW*^<'~^<£f̂ !̂

150' sample

Flood Tide

'.. .DIB ==34' . .

300' Compliance

DTB=28

Flood Tide

Up Current Sample

;..DT8=54' .. . ':. ..I.

• • " i. ... - - . -

DTB=41'.

Weather Condtions: Cool, drizzle, cloudy

FD = Field Duplicate

All data colledected with Sonde.
Final Submittal Final Review

Michael Lloyd 12/22/02 Dan Berta 12/22/02

• O A •L&AI



Construction Compliance Monitoring Date; 12/13 Location; St. Paul PM
|;v,-'̂ x: .:•,:•: ::̂ .::;
P'.:;--V:: :SfeitibrK: , " - -v
[
Station SPNE/TOP (down)

Middle

Deep

L... ,;.-.: c \ ^ Ay&ffige

Station SPN/TOP(down)

Middle

Deep

:,. ... ; : '•: Average

Station SPNW/TOP (down)

Mid

Deep

Average

Station SPS/TOP (up)

Mid

keep

r Upcurrent Average

Down-Current Avg.

Station 7+00 TOP

Middle

Deep

Average

:Depth

-.''M.

2

14

22

2

19

32

••.:-'. ./:

2

20

36

2

16

27

:

2

19

32

Pre-Survey Calibration Check

Post-Survey Calibration Check

•Salinity;

.Mwfr -J

30.5

30.9

30.9

{̂ISr

30.7

30.8

31.1

;:30:9'i-

30.8

30.9

31.1

• 36:9-:

30.6

30.8

31.0

•.30;8:;i

: 30.9:

30.5

30.8

30.9

30.7

f :£&••••
i::(m L̂)

5.6

5.5

5.4

!K-.'5J.5lv
i

5.6

5.5

5.7

F.'-'i&e:-."

5.5

5.5

5.7

-.§:6"--;

5.6

5.6

6.1

:5-8: .

, 5.5 ::

5.6

5.6

5.7

5.6

*V;.--T - ".--:

TSifBSiî
':fPOj=J

1.5

0.5

0.6

^:bl9|:

0.5

0.5

2.1

v.;-:i;b;v.
0.5

0.2

0.4

: 0.4

2.9

0.2

1.1

- .1̂ ,..

o.e
4.7

0.5

0.5

1.9

Steve High 12/13

Steve High 12/1 3

TerripfG:
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10.6

10.5

- ̂ !6 :̂:
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10.6
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10.7
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>1iSŜ
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Jiiiei5i.j45

5
!!KrB?«(-.--7/p
|£fe|

"" .. "•

3

j'i! '••.,.- ';'.:'.$

l?'l':'^%

4

•' . :: : -'i

'••'-.:•//'

|r.-y •;/••';«

?-. • '-

-. i§WS (5botclinate§ i
^. ':;:/Jt«/E;:fnt::::: ' -

5,234,972

;;:-v ' ;- : :- :. -

5,234,951

5,235,622

5,234,823

': ; ' • ' - ' '*

5,234,915

542,985

>"'r- ;T -.':;.••-.•;

542,970

542,913

543,023

542,972

Calibration Notes:

Calibrate in air/salinity correction

.•time/

1640

1635

1630

1615

1610

1605

1700

1655

1650

1550

1545

1540
: ' J

1530

1525

1520

:' Tidal/t̂ rttrrJent -

300' Compliance

Ebb Tide

•v6iB=27::.̂ .. :•:.." :/.,.., .„•

150' sample

,:.:-0i.B.=.37...

300' Compliance

DTB=4.1

Ebb Tide

Up Current Sample

;.:)DTB;==32 ..:.. •.:'..'...' -. ' .}

DTB =37'

Weather Condtions: Cool, cloudy,
rain all afternoon

All data colledected with Sonde.
Final Submittal Final Review

Michael Lloyd 12/22/02 Dan Berta 12/22/02

• C A •L&AI



STL Seattle

Client Name
Project Name
Date Received

Lloyd & Assoc. Inc.
Thea Foss
12-16-02

General Chemistry Parameters

Client Sample ID
Lab ID

v 021213/SPSW/M/A
110686-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID V 021213/SPS/M/A
Lab ID 110686-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID \ 021213/SPSE/M/A
Lab ID 110686-03

^^^rameter
»tal Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
5

PQL
2

Client Sample ID ^021213/SP/f/M/A ^J.* .
Lab ID 110686X54 [PlrL^

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID " 021213/SP7/M/A
Lab ID 110686-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
5

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID •* 021213n"2/M/A
Lab ID 110686-06

^̂rameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
4

PQL
2

Client Sample ID 021213/SP!2?M/B <$p "?•
Lab ID 110686-07

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
4

PQL
2

Client Sample ID - 021213/SPS/M/B
Lab ID 110686-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID - 021213/SP|̂ M/B /1 /̂t/LX
Lab ID 110686-09 1

°arameter
^otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021213/SPSW/M/B
Lab ID 110686-10

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID — 021213/SPN^M/B /̂tOX

Lab ID 110686-11

Parameter
Total Suspended Solids

1

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
5

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

021213/SP7/M/A
110686-05
1114-134

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
2.45

Duplicate Result
(mg/L)
3.29

RPD (%)
29

Flag
X4a *

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

December 22, 2002

TRANSMITTAL

To: lainWingard
John O'Loughlin

Subject: Compliance Monitoring/St. Paul Waterway 12/14/02 AM/PM
Final Data Transmittal

Attached please find results from complaince monitoring for pile removal on the St. Paul
Waterway on 12/14/02. Data was collected with the YSI Sonde. The weather was cold and
wet. The sampling rose also includes sample points from the afternoon sampling event.

WATER QUALITY WAS ACCEPTABLE DURING THESE COMPLIANCE MONITORING
EVENTS.

Sampling points and locations are shown in the sampling figure below.

Morning Sampling Event
Dissolved Oxygen

Up Current = 5.6 mg/L
Down Current average = 5.6 mg/L

Turbidity
Up Current = 0.3 NTU
Down Current average = 0.7 NTU

Temperature
Up Current = 10.5 °C
Down Current average = 10.4 °C

Afternoon Sampling Event
Dissolved Oxygen

Up Current = 5.2 mg/L
Down Current average = 5.6 mg/L

Turbidity
Up Current = 0.3 NTU
Down Current average =1.0 NTU

Temperature
Up Current = 10.6 °C
Down Current average = 10.5 °C

I.PNE

/«•/<»?

1° N 710

Michael Lloyd/Date **
Environmental Section

1° N 7105

a
° N 710000

• StPaull21402.doc



Construction Compliance Monitoring Date; 12/14 Location; St. Paul AM

1 . ;' ;•.-- ..;•.':," -v.'. •;.[: :'.,:Li " • - • ; -

' . . ' • '""••. ":S{atipSt?:/^::^
Station SPSE/TOP (down)

Middle

Deep

Average

Station SPS/TOP(down)

Middle

Deep

Average
.I:...-.: :..:!• .'•*:•.!

Station SPSW/TOP (down)

Mid

Deep

..'•'.':. : Average

Station SPN/TOP (up)

Mid

t Deep

Upcurrent Average

Ddwh-CtJfrreht AVg.

Station 2+00 TOP

Middle

Deep

Average

W t̂iK

2

17

30

2

7

10

2

8

10

. .!. • . .. : '

2

30

55

2

24

45

Pre-Survey Calibration

Post-Survey Calibration Check

lialiKity::;
=„ -•:—==-:- -=TT- -.-

^•{ppffis.

29.5

30.9

30.9

30.4

30.2

30^6

30.7

30.5: i

30.6

30.3

30.5

:-3d:5;:

30.9

31.0

31.0

:3XO;

;30i5:;

30.6

31.0

31.0

30.9

Î DO !̂
fe(rfii/Lf

5.8

5.6

5.7

5:7.-

5.9

6.0

6.0

i 6:0 :

5.6

5.5

5.6

• 5.6::'

5.6

5.5

5.8

, 5.6 .

; -..5- &."•••.•
5.2

5.2

5.4

5.3

HiSlM^
f<NTU)3:

2.0

0.1

0.3

: :O.S --

0.6

0.5

0.4

d;5 ;

0.8

0.6

0.3

^':fr6^

0.7

0.1

0.1

:'..-b=3;::i

"•;0.7;.:

0.1

0.1

0.3

0.2

Steve High 12/14

Steve High 12/14

L:l~ | r_-i J :̂ p;'.i

iefiiplS

10.5

10.4

10.4

: 1:0;4
;,

10.6

10.6

10.5

•me
10.4

10.4

10.5
: 1 6::4; ,

10.6

10.4

10.4

•La-os;.
;: 1:d:4! :

10.4

10.4

10.4

10.4

'̂ S'S '̂
Strna ĵ

4

& î̂

^--••'(fFr.

£-.<^<c!.Vt-dft

3

't ' '..̂ i/o:

f'Li, -y^t

3
^'•yf^f''^>
i'.:'.':'!:l&3

•iL-V' ' ' • ' •

3

3

.'•'••.:';-.'./f

Si3RS:GiSordihatesi:; • • ;
•::^̂ '(N/E,̂ :̂ :::,-

5,234,804

5,234,811

5,234,751

; •

5,234,919

52,344,427

542,025

:. ,• ,.-.. •
L542,961

542,866

: . • • . ' : . ;

542,873

542,452

Calibration Notes:

Calibrated in air/salinity correction

Tifrie:

1230

1225

1220

•:-.

1140

1135

1130

1310

1305

1300

1255

1250

1245

1440

1435

1430

:?Tfdai/CQmmeM C;

300' Compliance

Flood Tide

Log rafts in way

vtXrB-351. i

150' sample

Piling in the way

for planned position.

DTB=14

300' Compliance

: DTB=15

Flood Tide

Up Current Sample

L.:0TB:=60.. .: .. ... ... .":

DTB =48'

Weather Condtions: Cool, cloudy,
heavy rain, heavy wind

Windy, not able to reach SPS position which was within boom area in the piling. Sample relocated as shown in drawing.

Sampling conducted by Steve High and Michael Lloyd. Calibration acceptable.

All data colledected with YSI Sonde.
Data Entered By/Date:

Michael Lloyd 3̂̂ 1̂  1\,)&I ^

Reviewed By/Date:

Dan Berta

• C A BL&AI



Construction Compliance Monitoring Date: 12/14 Location: St. Paul PM

*:'̂ m^
p-"-L :̂:;--:7Sjtetiqn;" £•/:!:'-:

Station SPNE/TOP (down)

Middle

Deep

; ...;'• > Average

Station SPNmDP(down)

Middle

Deep

Average

Station SPNW/TOP (down)

Mid

Deep

Average

Station SPS/TOP (up)

Mid

t Deep

ypcurrent Average

Down-Current Average-

Station 2+00 TOP

Middle

Deep

Average

|3epfli[(fl)

2

22

40

?.-. .;,•.; ::

2

30

50*

2

31

50

2

9

15
"I

2

22

40

Pre-Survey Calibration

Post-Survey Calibration Check

SssijfiitjN

30.6

31.0

31.1

'*••£&&:

30.6

31.0

31.0

30:9

30.1

31.1

31.0

; 30:7

30.4

30.9

30.9

:-;:30m:i

• so*
30.4

31.0

31.1

.:..3Q:8:

j^PC£-5
(̂mg/U);"

5.4

5.5

5.7

: :'&5f :..
5.3

5.2

5.2

5:2

5.9

5.5

5.4

,iS-..6-.,i

5.1

5.2

5.3

L.:5;2.'- -:

:5.6 :

5.3

5.4

5.4

5:4

ifurbidity
J;;WSi)H

0.4

0.4

1.1

J:Jfc65>-;

0.5

0.2

0.8

0:5

0.4

0.1

0.1

:0;2 .1

0.8

0.4

0.4

Lj$& ':

: -0:4

0.2

0.2

0.1

0:2 :

Steve High 12/14

Steve High 12/14

Ĵ&n0;
L'̂ l

10.6

10.4

10.4

:̂i;ô
10.6

10.4

10.4

i:o;5 .:
10.6

10.4

10.4

1iOi5 i

10.6

10.6

10.6

: 1^6

1:0:5

10.4

10.4

10.4

10.4

3jTSSP
=;(rng7iil
4*7?:3V;<Sfp
fe:.ll
'\=&A*&L<',?.fc£.

3

•'-••'• ' •<:'-'*••

ps;lil
Liii:wiiu',%isî iS:

5

['.";,•"• •;. ". ! '.>*•;•''•*

3

!î î;;̂ »:iji

5
» ™ * ^

3

'̂ ,̂ ^ . ,y-C

GP/S ;eb;6ridiin£ftes (N/Eii
~i:..:.{':_^*-nik-::--:._:.- . ' • ' - ,

5,234,949

''-': ' . - ' . ' ' ' - i

5,234,942

5,234,889

52,349,811

5,234,446

542,928

-.' :.'. '- ...

542,870

542,835

542,961

542,429

Calibration Notes:

Calibrated in saturated air/salinity correction

; jjme::

1610

1605

1600

1530

1525

1520

1550

1545

1540

1515

1510

1505

1640

1635

1630

TJdai/GomjTient: :

300' Compliance

Ebb Tide

Mff^-44 - i - !

1 50' sample

Ebb Tide
Depth exceeded cable
length

':Dt"B=6i': :':

300' Compliance

Depth exceeded cable
length

0*8=62' :

Ebb Tide

Up Current Sample

DTB =18 ' • •

DTB =45' '

Weather Condtions: Cool, overcast
rain

No problems observed in monitoring.

Minor debris in the water in the form of fine dust blowing from Simpson

All data collected with Sonde, Steve High 'Sampling depth exceeded length of Sonde cable. New cable ordered
Final

Michael Lloyd

Final Review

Dan Berta

• O A •L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

^ Date Received 12-16-02

W • .
General Chemistry Parameters

Client Sample ID 021214/SPS/M/A
Lab ID 110692-01

Parameter
Total Suspended Solids

Method
•EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021214/SPSE/M/A
Lab ID 110692-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
4

n

PQL
2

Client Sample ID 021214/SP/f/M/A *O\/I/L^
Lab ID 110692-03 '

Parameter
Total Suspended Solids

^

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021214/SPSW/M/A
Lab ID 110692-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021214ATF2/M/A
Lab ID 110692-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021214/SP7/M/A
Lab ID 110692-06

Parameter
Total Suspended Solids

•

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

021214/SPS/M/B
110692-07

^Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
5

PQL
2

Client Sample ID 021214/SPNW/M/B
Lab ID 110692-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021214/SPNE/M/B
Lab ID 110692-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021214/SP7/M/B
Lab ID 110692-10

Parameter
^^otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

^^^
Client Sample ID 021214/SPN/M/B

Lab ID 110692-11

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
5

PQL
2

Client Sample ID 021214/SP7/M/DUP
Lab ID 110692-12

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021214/TF2/M/B
Lab ID 110692-13

Parameter
Total Suspended Solids

•

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number:

Batch QC
110719-04
1114-135

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL x
2 *

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

3.8

Duplicate Result
(mg/L)

3.8
RPD (%\.

0.0 V
' Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number:

Batch QC
110686-05
1114-134

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
2.45

Duplicate Result
(mg/L)
3.29

RPD (%)
29

Flag
X4a

STL Seattle is a part of Severn Trent Laboratories, Inc.



05:15
0530
05:45
06:00
06:15
06-30
06:45
07.-00
07:15
07:30
07:45
08:00
08:15
OBJO
06:45
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

December 15, 2002

TRANSMITTAL

To: Iain Wingard
John O'Loughlin

Subject: Compliance Monitoring/St. Paul Waterway 12/15/02
Final Data Transmittal

Attached please find results from complaince monitoring for pile removal on the St. Paul
Waterway on the morning and afternoon of 12/15/02. Data was collected with the YSI
Sonde. The weather was cool and windy.

WATER QUALITY WAS ACCEPTABLE DURING THESE COMPLIANCE MONITORING
EVENTS

Sampling points and locations are shown in the sampling figure below.

Morning Sampling Event
Dissolved Oxygen

Up Current = 5.5 mg/L
Down Current average = 5.5 mg/L

Turbidity
Up Current = 0.4 NTU
Down Current average = 0.6 NTU

Temperature
Up Current = 10.4 °C
Down Current average = 10.3 °C

1PNE

Afternoon Sampliing Event
Dissolved Oxygen

Up Current = 5.0 mg/L
Down Current average = 5.1 mg/L

Turbidity
Up Current = 0.5 NTU .
Down Currentt average = 0.8 NTU

Temperature
Up Current = 10.4 °C
Down Current average = 10.4 °C

'̂C^L

Michael Lloyd/Date
Environmental Section

5,

1
S

_N 710

StPaul 12 1502.doc



Construction Compliance Monitoring Date; 12/15 Location; St. Paul AM
k~--- - s-v T« -~v.: :-.'4:"T'r?--.-r =-z^

1^^^ -̂̂ ^M:
[ • •'• • §taii6iv ;• V4™

Station SPSE/TOP (down)

Middle

Deep

: , : : .Average

Station SPS/TOP(down)

Middle

Deep

... .. . ' \ ' - : ̂  •'"..• '".•" ;Ayerage

Station SPSW7TOP (down)

Mid

Deep

Average

Station SPN/TOP (up)

Mid

t Deep

: tlpcurreni Average

Down-Current Avg.

Station 7+00 TOP

Middle

Deep

Average

m
2

18

30

'r-'̂ -'i-

2

9

13

;:•;:•••:• •:.'.'..!.

2

22

38

2

22

38

2

18

30

Pre-Survey Calibration

Post-Survey Calibration Check

111
30.4

31.0

31.0

J.:fii
30.5

30.8

30.9

;;::'.36;&;
30.5

31.0

31.0

- so*:
30.7

30.9

31.0
V"!

3018:

30.3

30.9

30.9

ESssarf

5.4

5.5

5.6

EsiS
5.5

5.5

5.7

SSii:-
5.4

5.3

5.5

•54 ;

5.4

5.4

5.8

Lj5>i...:
= '5:5: /

5.6

5.6

5.8

IP
1.7

0.4

0.1

Mm
1.1
0.6

0.7

S&J
0.8

0.1

0.4

r" :04

0.9

0.2

0.2

•'••&# ':.

i! :m •

1.4

0.1

0.5

Steve High 1271 5

Steve High 12/15

ill
10.5

10.3

10.3

-:fc:
10.5

10.5

10.5

£ii.a&
10.3

10.3

10.3

10.3

10.5

10.4

10.3

10:4:

: 10;3 •;

10.5

10.3

10.3

r-'- •':•"• v. ' • /."•'"' •$

8

iSl
6

k^-'ii-j

'v:V:.--'.:-.:-Lr

3
I. '' '•':

•i'.,, -'i

3

:",' • '"'^^

3

r. •:..'..-. 7

5,234,859

•v--^'-- -'j ,;..•;

5,234,842

:i>; -':'.:v'.-^ :-:•-

5,234,776

5,234,904

5,234,911

fpftH
542,998

''.:-', i'r '^••'"••r

542,951

V '•; •--: 'r,:]

542,866

542,890

~

542,979

Calibration Notes:

Calibrated in air/salinity correction

l̂ irne

1220

1215

1210

• . -;;.;

1205

1200

1155

1255

1250

1245

1240

1235

1230

1150

1145

1140

tta^i/Gb&lftt"--

300' Compliance

Flood Tide

Log rafts in way

-••m&z&L-- '^'''' . i

1 50' sample

Piling in the way

for planned position.

rS ,̂; ..•-.:.;,,:::. -.
300' Compliance

DTB=43 . '..

Flood Tide

Up Current Sample

DTB=43

DTB =35'

Weather Condtions: Cool, cloudy, dry

Windy, not able to reach SPS position which was within boom area in the piling. Sample relocated as shown in drawing.

Sampling conducted by Steve High and Dan Berta. Calibration acceptable.

All data colledected with YSI Sonde.
Final Final Review

Michael Lloyd ^^TTtfJ/L* '̂ — Dan Berta
L&AI

/. _ . " - 1



Construction Compliance Monitoring Date; 12/15 Location: St. Paul PM

k,'- ...-'-'••-• V-V: •.•:--': rT/..: '-"-\

pj&'fe •": i-:33 fifliSSfc* ^&&

Station SPNE/TOP (down)

Middle

Deep

Average

Station SPN/TOP(down)

Middle

Deep

Average

Station SPNW/TOP (down)

Mid

Deep

. /•:• •;• .-.- • • Ayieir:age

Station SPS/TOP (up)

Mid

t Oee?

UpcurTeht Average

/recurrent Average:

No ambient data

collected

Average

le{Snl(fij

2

17

29

2

22

39

2

27

46

2

11

16

Pre-Survey Calibration

Post-Survey Calibration Check

::iiSEhintt£=âiilP
30.7

31.0

31.1

1 .iffiiJ
30.8

31.0

31.0

! -3019:

30.8

31.0

31.0

:'':'.3079[';;

30.8

30.9

30.9

30.9

30.9

W^&^s
ŝ iiljl

5.0

4.9

5.0

:-:,'::5;o/;

5.2

5.2

5.4

..,:.-5;3!I;;

5.2

5.2

5.3

f.:,':&:2;:i.

4.9

5.0

5.0

5.0; ;

5.1

rtOTiiiiity
ipii

2.8

0.2

0.1

il'iHH

0.7

0.1

0.1

^&3':..:

1.3

0.1

0.1

?^5- ••;
0.6

0.5

0.4

0.5

.'••'&&

Dan Berta 12/1 5

Dan Berta 12/15

î eiWpfi

10.4

10.4

10.3

;. ilOM: i

10.5

10.3

10.3

10:4; •:•

10.4

10.3

10.3

:.'-1'0-3-::-

10.5

10.4

10.4

: 10.4: :

10.4

IP •'•:- 1=-T=5^C'="1>

B5L*Cia3.::kr

ile;J;̂ fflE;ii
|$ngjtji

3

v.,;;:/'^
'""'--"' : " V 7: '
f-' ;,",-S,'rJfeii*

3
^cvriT^ '̂r'::̂

:.V.&V«K"i';%
SEiiiife:;̂

• . ' ' ' "

3

%M$i$ioiaSvalaES

1 '-. •-.-' ::'

&••• ;-; |
3

• •• '

£_.,;., .i

|?. '.'.{.' .-"rij

!3ilQdDrdinlfesKN/K
;̂™>"-'1.r-'::j: ̂ i-^v-^V- : •HIH: -:'•"' •:.•:-:•,-•'
W'te^r-K'niJ.̂ : :|H.:i,;:̂ -̂  E-\

5,234,925

5,234,919

•>' ; • . - . ; '. '

5,234,884

:E - •__• .. . ; ; : • ': ' \

•. : . "...... T7 V =Tl ".-!

52,344,785

..;

i - ' -"• ' ' . ' :

542,922

:-r,: .- ' . : . :
542,872

542,833

542,891

-

Calibration Notes:

Calibrate in air/salinity correction

1455

1450

1445

1510

1505

1500

1525

1520

1515

v . - - '

1440

1435

1430

î ida'l/GiorofriSiitf-it?

300' Compliance

Ebbtide

':iBTi=34;L\;:.,;..x.-::
;:::li

1 50' sample

NE of barge coiner

bffls::**::.:'.: ..:.••;,•!: i
300' Compliance

NW of barge comer

-jDTB'^'isz" •' : '-. '", :-.;

Ebb Tide

Up Current Sample

bTB=2r. ::i

; . ' - ' ' ' . ' • • ••;..^5

Weather Condtions: Cool, overcast,
rain at end of survey

No problems observed in monitoring. Ambient monitoring stations previously sampled.

Minor debris in the water in the form of fine dust blowing from Simpson

All data collected with Sonde by Dan Berta
Data Entered By/Date

Michael Lloyd

Reviewed By/Date:

Dan Berta L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

^^ Date Received 12-16-02

General Chemistry Parameters

Client Sample ID 021215HT2/M/A
Lab ID 110694-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
2

PQL
2

Client Sample ID 021 21 5/SP7/M/A
Lab ID 110694-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021215/SPS/M/A
Lab ID 110694-03

irameter
^feal Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
6

PQL
2

Client Sample ID 021215/SPSE/M/DUP
Lab ID 110694-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
4

PQL
2

Client Sample ID 021215/SPSE/M/A
Lab ID 110694-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
8

*

PQL
2

j/ 'QNi*.
Client Sample ID 021215/SP^M/A

Lab ID 110694-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

021215/SPSW/M/A
110694-07

^^arameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021215/SPSE/M/B
Lab ID 110694-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

J IMt̂

PQL
2

Client Sample ID 021215/SP/E/M/B
Lab ID 110694-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

A/ 12̂ 1_̂

PQL
2

Client Sample ID 021215/SP//M/B'
Lab ID 110694-10

Parameter
^•"otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

^^ r̂

Client Sample ID 021215/SPNW/M/B
Lab ID 110694-11

• " - • • • ^. - •

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
110545-02
1114-136

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL /
2 i/

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

41

Duplicate Result
(mg/L)

32
RPD (%)

16 "
/F lag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

December 22, 2002

TRANSMITTAL

To: Iain Wingard
John Oloughlin

Subject: Compliance Monitoring/St. Paul Waterway 12/16/02
Final Data Transmittal

Attached please find results from complaince monitoring for pile removal on the St. Paul
Waterway on 12/16/02. Data was collected with the YSI Sonde. The weather was cool and
windy. The sampling rose also includes sample points from the afternoon sampling event.
The morning routine sampling event indicated a potential dissolved oxygen problem. The
instrument was recalibrated and sampling was repeated. All data points were retested. Iain
Wingard was present for the retesting/resampling event.

WATER QUALITY WAS ACCEPTABLE AFTER RECALIBRATION AND RETESTING
Sampling points and locations are shown in the sampling figure below.

Dissolved Oxygen
Up-Current = 5.5 mg/L;

5.3 mg/L as retested
Down-Current Avg. = 4.92 mg/L;

5.3 mg/Las retested

Turbidity
Up-Current = 2.5 NTU;

1. 9 NTU as retested
Down-Current Avg. = 2.1 mg/L;

1.3 mg/Las retested

SPNE

SPN

Temperature
Up-Current = 10.0 °C;

10.3 °C, as retested
Down-Current Avg. = 10.3 °C

10.4 °C, as retested

N 710500

' U 7IOOOO
j 710000

Michael Lloyd/
Environmental Section

• StPaull216.doc



Construction Compliance Monitoring Date: 12/16 Location: St. Paul Waterway

n^M^SsC-SS
^Station SPNE/TOP (down)

[ . Middle

Deep

1 '••;'-.' ..•':-;'.' ','"::;:!-,;Ay|rag|

Station SPN/TOP(up)

Middle

Deep

•:• ; - :: ;: ; .= Average
• : _ : •. — - '-I,™- - • • - - • _ • ^-." -_ Sr.._.

Station SPNW/TOP (down)

Mid

Deep

• Average

Station SPS(E)mDP (up)

Mid

Deep

Upcurrent Average

r DowiT-eurreritiAVeragei

Station 2+00 TOP

Middle

Deep

Average

SR
Kufffci

2

17

28

-- ' -

2

30

52

2

27

52
- . - • • - -

2

4

9

2

22

40

Pre-Survey Calibration

Post-Survey Calibration Check

"Salinity:
:aifiy

27.3

30.7

30.8

Me =
28.2

30.9

30.9

VM&'

28.8

30.9

30.9

: 30:2;:

25.5

28.1

30.1

• 27.9;: :

::29.9

26.7

30.8

30.8

29.4

%=B§£:

îM
5.1

4.7

5.0

•4:93^

5.2

4.8

5.1

f|::5vO^

5.0

4.8

4.9

;'"4:M-"

5.8

5.4

5.4

:5:.& "...

::4:92;

7.0

5.7

5.6

6.1

iSfflffid&;-

3.0

4.3

1.9

r''-'^:JJ-:

2.9

1.0

2.0

-••'ro^
2.2

0.7

0.7
;.:%2,;

3.8

2.4

1.4

dijSl .'

:'"'2::1' ''

3.4

0.7

1

1.7

Steve High 12/16

Steve High 12/1 6

J^P?
,..:•' "o«"E':c;^
-:ii-i-Qu::

10.0

10.6

10.4

lioVafc
10.0

10.4

10.3

M2-"-

10.2

10.4

10.4

:.1.0.3:

9.6

10.0

10.5

mo
10:3 !

9.7

10.4

10.4

10.2

^•J§^
.•(niB®::
/-::-.̂ -T;"̂

lifei
3

-tsszespss

^aft'5«5i
,'-r V.- " . T "

P1^̂

3

fe-iy.'-'Vrs
|i.tfii.;"na.'J-'

SlfSs

4
^-"t*/':.i''';.
SJ'Î -,1>;J

- -i ' V' ".

4

'*'• ': : . . - ' • '

•:'• '

3

> >,

'

Gp^eoordihitte:pE;
- : -=.n-. ._.„ .- -. T ̂  »;-:̂  - ,

•.-.•:":.:• 'L.im>.--.-La. I.;.'.-.:

5,234,925

r,Q' =
5,234,952

:•' ".::- :;'.:' ''• -^_ ;

5,234,884

5,234.785

- - . .

5,234,439

542,922

542,890

:%M-.
542,833

542,990

: •

542,445

Calibration Notes:

Calibrated in air/salinity correctio

liirrieS

840

835

830

855

850

845

if-';.. :-^

910

905

900

825

820

815

740

735

730

i r'lTicfal/Cbrrlirrient .;..;,

300' Compliance

Dry

V:§TB =33; L.l.: •,;. ' ,'. . ,. - .

150' sample

N. End of barge

dry

£vbtfr=5ff • :V;:':'. •'. ": '• • ' • :.'.::-•; :v::':
:;:

300' Compliance

Dry

DTB^SS1 . . . . . ; • • ...:,.•:.. :

Ebb Tide/rain

Up Current Sample

Moved to SE avoid logs

DTB-11

Dry

DTB =45'

Weather Condtions: Cool, dry wind from
south in afternoon

All data colledected with Sonde. f I -^
Revised/Corrected /[ J iî l ***/ Final Review

' &~Jr "̂ 1
Michael Lloyd /pttffVflW-^ *' Dan Berta L&AI



Construction Compliance Monitoring Date; 12/16 Location: St. Paul Retest

\- ' -^ ~ i ~'--vv ^~-tc'iT^=-~r" -i~~"-1"; '~~".

Station SPNE/TOP (down)

Middle

Deep

;,^:?:'-::-;>-V;::-\.;ftypBragi

Station SPNmDP(up)

Middle

Deep

L : . • ! - . , - • Ayefage

Station SPNVWTOP (down)

Mid

Deep

;-. - • :••'., .;..: Ayerage
Station SPS(E)mDP (up)

Mid

1 Deep

Upcurrent Average

i Down-Current Avg.

Station 2+00 TOP

Middle

Deep

Average

sib
2

22

39
&'• _: ,.

:..;

2

29

47

-' . . - . •. •

2

30

52

•r-8- • •

2

8

11
:

r

2

24

43

Pre-Survey Calibration

Post-Survey Calibration Check

11
28.7

30.6

30.9

:M=£
29.2

30.8

30.9

30:3?;

29.2

30.7

30.7

30.2-

29.1

30.4

30.4

36:0:

so..!-:'
27.4

30.8

31.0

29.7

S3

5.1

5.4

^mfc
5.5

5.0

5.1

:;:5:'2>-J.

5.5

5.2

5.2

•:-.'i5i.^=
5.6

5.1

5.1

•: 5.3
; 5.3

5.3

5.0

5.1

5.1

9
2.6

1.2

1.2

"̂ 7J

3.6

1.1

1.1

t,1$i

1.7

1.0

1.2

1.3; :
1.9

1.9

1.8

I 1:9::

1.5.

2.6

1.2

0.6

1.5

Steve High 12/16

DanBerta12/16

H
10.2

10.5

10.4

-itc
10.2

10.5

10.4

m&i
10.3

10.5

10.4

; 1:0.4

10.2

10.5

10.5

: 10:4
.10.4

10.1

10.5

10.3

10.3

ji:^:,-:'-\:.y

^?^c

"•"":•'•• :) .'•;
: . _ : • . ;..:'::

ri™ *̂-??*™?*.

k^X:;3

* " " ' • ' . ':

'̂.;iJ:"!T:':'V;.ft

r*i-! •>•' '-••'"•'j-V

'£ -"T* - ''"'>' ::' ?

r:jx " ' , . • •

5,234,925

!=••>-. ':..-/: -,:

5,234,877

• . - , . ; . ;;_:.:

5,234,884

5,234,785

5,234,443

542,922

; //.•'- :.••;>.:. :

542,890

•'• : •' -- -'-..--

542,833

-

542,990

; • . :

542,451

Calibration Notes:

Calibrate in air/salinity correction

yM
1440

1435

1430

:•' .- ' /•_ .1-".

1449

1447

1445

- ; - i : ' : " - ;

1425

1420

1415

. ;

1451

1453

1455

1509

1507

1505

JT'L.: ; Tilal/Gommenfi; J :

300' Compliance

Start of Ebb Tide

Strong current

-S t̂ '......i:.:. ;:.:,:.;
1 50' sample

• -KfB-59. ,..:,-:..
V-;

300' Compliance

:0TB:=60 . . - :

Ebb Tide

Up Current Sample

Moved SE to avoid logs

;.JDTB:= 16 • ;

Stong Ebb Tide Current

DTB =48

Weather Condtions: Cool, drizzle, cloudy

All data colledected with Sonde. A
Revised/Corrected U

Michael Lloyd /^J jt/fJV^J b '

Final Review

Dan Berta

• f) A •L&AI



STL Seattle

Sample Identification:

Lab. No. Client ID Date/Time Sampled Matrix

110755-1 021216/T2/M/A 12-16-0207:35 Liquid
110755-2 021216/SP 7/M/A 12-16-0208:05 Liquid
110755-3 021216/SPS/WA 12-16-020820 Liquid
110755-4 021216/SPNE/M/A 12-16-0208:35 Liquid
110755-5 021216/SPN/M/A 12-16-0208:50 Liquid
110755-6 021216/SPNW/M/A 12-16-0209:05 Liquid

STL Seattle is a part of Severn Trent Laboratories, Inc.

This report is issued solely lor the use of the person or company to whom it 1$ addressed. Any use, copying or

disclosure other than by the intended recipient is unauthorized. If you have received this report in error, please

notify the sender immediately at 253-922-2310 and destroy this report Immediately.



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name THEAFOSS

• Date Received 12-17-02
.

General Chemistry Parameters

Client Sample ID 021216/T2/M/A
Lab ID 110755-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021216/SP 7/M/A
Lab ID 110755-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
4

PQL
2

Client Sample ID - 021216/SPS/M/A
Lab ID 110755-03

Parameter
Total Suspended Solids

•
•

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
4

PQL
2

Client Sample ID ~T021216/SPNE/M/A
Lab ID 110755-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID - 021216/SPN/M/A
Lab ID 110755-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
3

PQL
2

Client Sample ID - 021216/SPNW/M/A
Lab ID 110755-06

Parameter .
Total Suspended Solids

*_

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.

3



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
110709-01
1114-137

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL X
2 »/

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
64.3

Duplicate Result
(mg/L)

62
RPD (%)/

3.64 r

/
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle
5755 6° Street East
Tacoma. WA 98424

7*2539222310
Pass 253 S22 5047
www.stt-ire.som

FA QUALIFIERS AMD ABBREVIATIONS

This analyts was detected In the associated method blank. The analyte concentration was determined not to be
significantly higher than ths associated method blank (less than ten times the concentration reported in the blank).

This analyts was detected In the associated method blank. The analyte concentration In the sample was determined
to be significantly higher than ths method blank (greater than ten times the concentration reported in the blank).

Second column confirmation was performed. The relative percent difference value (RPD) between the results on
ths two columns was evaluated and determined to be < 40%.

Second column confirmation was performed. The RPD between the results on the two columns was evaluated and
determined to be > 40%. The higher result was reported unless anomalies were noted,

GC/MS confirmation was performed. The result derived from the original analysis was reported.

The reported result for this analyte was calculated based on a secondary dilution factor.

The concentration of this anaiyte exceeded the instrument calibration range and should be considered an estimated
quantity.

The analyts was analyzed for and positively identified, but the associated numerical value is an estimated quantity.

;L: Maximum Contaminant Level

)L: Method Detection Limit

See analytical narrative.

Not Detected .

Practical Quantitation Limit

Contaminant does not appear to be "typical" product. Elution pattern suggests it may be .

:: . Contaminant doss not appear to be "typical" product.

:: Identification and quantitation oi the analyte or surrogate was complicated by matrix interference.

;: RPD for duplicates was outside advisory QC limits. The sample was re-analyzed with similar results. The sample
matrix may be nonhomogsneous.

r=: RPD for duplicates outside advisory QC limits due to analyts concentration near the method practical quantitation
limit/detection limit.

1: Matrix spiks recovery was not determined due to the required dilution.

5: Recovery and/or RPD values tor matrix spik3(/matrix spike duplicate) outside advisory QC limits. Sample was re-
analyzed with similar results.

7: Recovery and/or RPD values for matrix spike(/rnairix spike duplicate) outside advisory QC limits. Matrix
interference may be indicated based on acceptable blank spike recovery and/or RPD.

7a: Recovery and/or RPD values for this spiked anafyte outside advisory QC fimfts due to high concentration of the
analyte in the original sample.

.3: Surrogate recovery was not determined due to the required dilution.

«5: Surrogate recovery outside advisory QC limits due to matrix interference.

2AS-QAM REV14 10/2001
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

December 22, 2002

TRANSMITTAL

To: Iain Wingard
John Otoughlin

Subject: Compliance Monitoring/St. Paul Waterway 12/17/02
Final Data Transmittal

Attached please find results from routine compliance monitoring for pile removal on the St.
Paul Waterway on 12/17/02. Data was collected with the YSI Sonde. The weather was cool
and windy. A final report will be generated as soon as TSS data is available from the
laboratory.

WATER QUALITY WAS ACCEPTABLE FOR THIS ROUTINE MONITORING EVENT
Sampling points and locations are shown in the sampling figure below.

Dissolved Oxygen
Up-Current = 6.0 mg/L;
Down-Current Avg. = 6.1 mg/L;

Turbidity
Up-Current = 1.8 NTU;
Down-Current Avg. = 1.8 mg/L;

Temperature
Up-Current = 10.3 °C;
Down-Current Avg. = 10.3 °C

Michael Lloyd/Date-/
Environmental Section

-p,° N 710

1P-5E

..ipi
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P H 710500
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Construction Compliance Monitoring Date: 12/17 Location; St. Paul Waterway

; ' ' • • • . : ^Station ;•./„ __„'..;
^Station SPNE/TOP (down)

[ Middle

Deep

'/:''." Average

Station SPN/TOP(down)

Middle

Deep

^S ĵ'̂ 3^$jj&
Station SPNW/TOP (down)

Mid

Deep

Average

Station SPS(E)/TOP (up)

Mid

Deep

Upcurrent Average

1 Down-Current Avg,

Station 2+00 TOP

Middle

Deep

Average

-Depths

2

20

36

2

22

40
•i-"."r :: ' " . "s •:

2

31

57
:-:. ,;

3

10

15

2

23

41

Pre-Survey Calibration

Post-Survey Calibration Check

SSJjfifly:

30.2

30.8

30.9

•'&:

30.6

30.8

31.0

^3bi:

30.4

30.9

30.7

i;-3Wi
30.2

30.7

30.8

.m&
-.301.7 j

30.2

30.8

30.9

30.6

!-(ffi)5
5.9

5.8

6.0
;5;gO:-

6.6

6.5

6.5

l&in
6.3

6.2

6.3

;-&&tf
6.1

6.0

6.0

; 6iG

L:6:1-:J

6.5

6.5

6.4

6.5

: turbidity:-

2.0

1.9

1.1

• 'fc7:'?

2.2

1.7

1.1

"•X

3.5

0.6

1.7

i' -li&x
2.1

1.5

1.7

1.8

;; 1;,8:.:
1.5

1.7

1.9

1.7

Dan Berta

Dan Berta

-tefnp-

10.2

10.4

10.3

r̂ ss
10.5

10.4

10.3

loll

10.4

10.3

10.3

iwm
10.2

10.4

10.4

1:0.3

: toys:!
10.4

10.3

10.3

10.3

:g|;
'. -.•>-:?•,? ' -~j'J

4

;;••' " . ' • • ;

'— ";^

4

P:i;'!;:;r:;:

fffl
5

-• :'- ' .0

r •' "; '.v 'r' '.
'~'., .- v.1--, — 'S

5

5 .

£ '•'.•'•'•:>.-'"

6
|..->'.;̂

•GPS C66r<Jinates:(N/E^
. ../m ;

5,234,966

• '••-'. ' - ' ' '

5,234,932

^^•••:-

5,234,921

:. ' •• ' '•»

5,234,815

5,234,434

542,934

542,899

;.!'., '-'••'";::.'•»

542,830

. '/:'

542,978

542,444

Calibration Notes:

Calibrated in air/salinity correction

time

905

902

900

940

935

920

830

825

820

920

915

910

r"

808

805

800

.... :<Tidal/Gornrne)9t_ • _ _ ' •

300' Compliance

Cold, wet rainly and windy

Actual = 290 ft.

Eir&î O : •••. : ' . ;••.•; ]
150' DO Compliance

Cold, wet rainly and windy

sw^sy^s.^
300' Compliance

Cold, wet rainly and windy

Actual = 290 ft.

MDjB r̂ ,,:..; : . : . . . - • •,•;•:!

300' Compliance, 292 actual

Up-current location moved

to SPSE to avoid logs.

DfB =21 . •;

Wet, windy

DTB =46'

Weather Condtions: Cool, wet and windy

Suvery conducted by D. Berta and M. Lloyd. Manson confirmed compliance distances with laser gun.

Manson crews were pulling pile before and during monitoring. Sample location SPS moved to SPSE avoid log rafts.

All data collected with Sonde except bomb sample at depth at SPNW before measurment.
Revised /)

Michael Lloyd ,X7 offr i «

Final Review

Dan Berta
L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name THEAFOSS

fc Date Received 12-17-02

General Chemistry Parameters

Client Sample ID 021217/TP2/M/A
Lab ID 110756-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L .

Result
6

PQL
2

Client Sample ID 021217/SPNW/M/A
Lab ID 110756-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
5

PQL
2

Client Sample ID 021217/SPNE/M/A
Lab ID 110756-03

Parameter
Total Suspended Solids

^

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
4

PQL
2

" Client Sample ID 021217/SPNE/M/DUP
Lab ID 110756-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
6

PQL
2

Client Sample ID 021217/SPS/M/A
Lab ID 110756-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
5

/\..

PQL
2

Client Sample ID 021217/SP//M/A
Lab ID 110756-06

Parameter
Total Suspended Solids

>

Method
EPA 160.2

Date
Analyzed
12-18-02

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number:

Batch QC
110545-02
1114-136

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL /
2 ^

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

41

Duplicate Result
(mg/L)

35
RPD (7^

16

/
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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05 JO
05.45
0600
06:15
06 JO
06:45
07:00
07:15
07JO
07:45
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06:15
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

December 18, 2002

TRANSMITTAL

To: Iain Wingard
John OT-Oughlin

Subject: Compliance Monitoring/St. Paul Waterway 12/18/02
Preliminary Data Transmittal

Attached please find results from complaince monitoring for pile removal on the St. Paul
Waterway on 12/18/02. Data was collected with the YSI Sonde. The weather was cool and
windy. A final report will be generated as soon as TSS data is available from the laboratory.^ Z.

WATER QUALITY WAS ACCEPTABLE DURING THIS ROUTINE MONITORING EVENT
Sampling points and locations are shown in the sampling figure below.

Dissolved Oxygen ~
Up-Current = 6.4 mg/L;
Down-Current Avg. = 6.2 mg/L;

Turbidity
Up-Current = 3.4 MTU;
Down-Current Avg. = 1.6 mg/L;

Temperature
Up-Current = 10.3 °C;
Down-Current Avg. = 10.3 °C [^ n •; 10wo

Michael Lloyd/ Date
Environmental Section

StPaul 12 18.doc



Construction Compliance Monitoring Date; 12/18 St. Paul Waterway AM
~̂*.-.::. "':"•.•' ' ' ~: :?*":.-- ".•::"' :v -'• : - "-'=•

•";:,.•".-••. =-.' ..->"-:: ;:'::': v :."-:.". 'L':i

[• - - - '• • ' • StduOri" =- '.:..'."•-

Station SPNE/TOP (down)

Middle

Deep

• b-. : I:-:,:';: ̂ ^BP

Station SPN/TOP(up)

Middle

Deep

:•:•;.:,:•::";,;•-:>••: Average

Station SPNW/TOP (down)

Mid

Deep

Average

Station SPS(EXTOP (up)

Mid

1 Deep

Upcurrent Average

Down-Current Avg.

Station 2+00 TOP

Middle

Deep

Average

Sii
2

17

33

'". ' :"• '>• •

2

11

20

--; •- • ; ; '

2

27

50

2

14

22

2

22

40

Pre-Survey Calibration

Post-Survey Calibration Check

W^

30.6

30.8

30.9

:'&&•

30.6

30.7

30.9

i: 30:7 :

30.6

31.0

31.0

, 30:9

30.4

30.7

30.8

30.6

30.8

29.9

30.8

30.9

30.5

6.2

6.2

6.4

&zt;

6.3

6.2

6.2

mm
6.0

6.0

6.1

6:0

6.5

6.3

6.3

6.4

6.2

5.8

5.8

5.8

5.8

H
2.1

1.5

1.9

'.-i&j

2

1.7

0.6

iiY&.
1.7

0.4

1.7

1.3: .

2.7

3.6

4.0

3.4

1.6

2.8

1.4

1.4

1.9

Steve High 12/1 8

Steve High 12/1 8

m
10.3

10.4

10.3

-M-:
10.3

10.5

10.3

:%6:4..;

10.4

10.3

10.3

.' 10.3

10.3

10.3

10.2

10.3

10.3

10.2

10.3

10.3

10.3

BE

3

B3
2

k-v''£S
:- : • ' • ) • ; :
wot

4

'i-'5'i':$

4
•','.. ',..•...•.':?

3
>f'-ftt"t ~

5,234,884

5,234,904

5,234,889

5,234,785

5,234,465

.542,833

= • ' • " . -. ?*''.'••*.

542,917

542,833

542,991

542,492

Calibration Notes: Turb. 0 & 20 NTU std.

DO calibrate in air/salinity correction

^-mJ

1040

1035

1030

f -V - ' - v :

1025

1020

1015

1055

1050

1045

1000

955

950

1115

1110

1100

. ' . . • jTlidal/Cbmmeifit ' .;

300' Compliance

Ebb/Slack tide

r -:DTB=37" . •,:„.,. . ' ' - • : '':J,i..::

1 50' sample

20' north of rig

Ebb Tide

5;tt4mJ:;̂ S:;̂ :;.
Ebb/Slack Tide

:;DfB=54: :: -1;. : :
Ebb Tide

Up Current Sample

Moved east to avoid log raft

DTB = 28

Ebb/Slack Tide Current

Dry

DTB =44

Weather Condtions: Partly cloudy, cool with
light breeze

All data colledected with YSI Sonde. Instrument calibrated by Steve High on the sample boat after a 1 hour warm up
period. Instrument calibration looked good. Calibration check at end was good. Points located with Garmin 176 GPS.
We were inside of 300 feet for downgradient measures. Upgradient station SPS was located to SPSE (north and east of
programmed position) to work around piling and a log raft. Manson was operating when we were present.

Prepared By/Date: *

DanBerta -< "̂I/1 /̂fx/) ̂ 7

Final Review

Michae Lloyd

• 4"l M •L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name THEA FOSS

» Date Received 12-18-02

•
General Chemistry Parameters

Client Sample ID 021218/SP7/M/A
Lab ID 110794-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-19-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 02121 8/SP7/M/DUP
Lab ID 110794-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-19-02

Units
mg/L

Result
4

PQL
2

Client Sample ID 021218/SPS/M/A
Lab ID 110794-03

^arameter
^btal Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-19-02

Units
mg/L

Result
4

PQL
2

Client Sample ID 021218/SPN/M/A
Lab ID 110794-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-19-02

Units
mg/L

Result
2

PQL
2

Client Sample ID 021218/SPNW/M/A
Lab ID 110794-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-19-02

Units
mg/L

Result
4

PQL
2

Client Sample ID 021218/TF2/M/A
Lab ID 110794-06

Parameter
Total Suspended Solids

)

Method
EPA 160.2

Date
Analyzed
12-19-02

Units
mg/L

Result
' 3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

021218/SPNE/M/A
110794-07

^Tarameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-19-02

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID: Batch QC
Lab ID: 110647-1
QC Batch Number: 1114-138

Method Blank
Parameter
Total Suspended Solids

Result (mg/L) PQL /
ND 2 *

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
1,060

Duplicate Result
(mg/L)
1,080

RPD(%)1'
1.87

/
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



\̂ iuiiiuea rrom rage.

%
L ... ' '-l

s^Jgogrt£r,g<:



r'"

11.8ft
11-.8ft
11.7ft
11.6ft
11.5ft
11.3ft
11.0ft
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December 22, 2002

TRANSMTTAL

To: John O'Laughlin
Iain Wingard

From: Michael Lloyd

Subject: Weekly Water Quality Monitoring Report for weekending 12/22/02

This weekly water quality monitoring report summarizes water quality results for the week ending
12/22/02. During the past week, the following water quality monitoring events were conducted:

• St. Paul Waterway Compliance Monitoring
Intensive Monitoring. Beginning on 12/13/02, the water quality monitoring team conducted
intensive water quality monitoring for the removal of piling at the Middle Peninsula between
the St. Paul Waterway and the Middle Waterway.
Routine Monitoring. Beginning on 12/16/02, the water quality monitoring team conducted
routine monitoring for the removal of piling at the Middle Peninsula.
Cessation of Monitoring. On 12/19/02 water quality monitoring was discontinued per a
directive from EPA to Iain Wingard. This directive was given orally just as the crew was
getting ready to get on the water. A copy of the water quality certification/modification was
received on 12/20/02

Copies of revised daily reports for the St. Paul piling removal project are attached to this report.
These revisions include TSS data that was not available at the time of preliminary submittal. These
daily reports have been reviewed and data entries checked and corrected where applicable. Water
quality compliance at the St. Paul piling removal area continues to meet specified water quality
criteria. Dissolved oxygen levels for down current monitoring have ranged from a low of 5.1 mg/L
to 6.2 mg/L. Turbidity values have also been low, ranging from 0.6 to 1.8 NTUs for down current
monitoring. Temperatures have been very consistent for both up and down current locations.

Dissolved oxygen levels at the 150' warning locations (within the mixing zone) have met water
quality criteria for compliance boundary monitoring conducted at 300'. Although not required, we
have also looked at.turbidity and temperature at the 150' early warning locations. Both turbidity
and temperature measurements were well within compliance criteria.

• Martinac Shipbuilding Monitoring
A single water quality monitoring event was conducted during placement of the toe berm at
Martinac. Water quality criteria were acceptable. No impact was observed with the placement of
quarry spalls to construct the toe berm. Down current conditions during this event were very
similar to up current conditions for all measured parameters.

Weekly report 12 21 02.doc Page 1 of 1



\~| I Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

December 27, 2002

TRANSMTTTAL

To: Iain Wingard
John Oloughlin

Subject: Daily Water Quality Report 12/27/02 .
Compliance Monitoring/Totem Marine.

Attached please find results from complaince monitoring for toe berm installation at Totem
Marine on 12/27/02. Construction was ongoing during monitoring. Data was collected with
the YSI Sonde. The weather was cold and very windy. A final report will be generated as
soon as TSS data is available from the laboratory.

WATER QUALITY WAS ACCEPTABLE.
Water quality was acceptable at all down-current locations. Elevated turbidity was

noticeable at the 150' location. Field duplicate measurements (see table) all less than 2%
RPD. Sample 021227/M/TDS was split with City of Tacoma for Winkler Titration. A second
set of Winkler titrations was conducted by monitoring team. Results summarized below:

• DO measured with the YSI Sonde = 6.3 mg/L
• DO measured by COT on Winkler Titration = 7.1 mg/L
• DO measure by L&AI on Winkler Titration = 6.3 and 6.6 mg/L

Dissolved Oxygen Average
Up-Current = 6.5 mg/L;
Down-Current Avg. = 5.8 mg/L;

Turbidity
Up-Current = 2.7 NTU;
Down-Current Avg. = 3.9 mg/L;

Temperature
Up-Current = 9.7 °C;
Down-Current Avg. = 9.6 °C

p ' TDNE,- jg-

-TDN / ,-"l?<

Construction Project,
otem Dock Areas.
Q Work Area No.2

Michael Lloyd/Date
Environmental Section

• Totem 12 27 02



Construction Compliance Monitoring Date: 12/27 Totem Marine - Ebb Tide

Station
- TONE/TOP (down)

021227/M/TDNE/A

Deep

^TDNW/TOP (down)

Mid

Deep

- TDN1 SO/TOP (down)
021227/M/TDN150/A - MID

Deep

— TOSH-OP (up)
021227/M/TDS/A-MID

Deep

Up current Average
Down-Current Avg.

Station 2+00 TOP
021227/M/T27A-MID

Deep

Average

Depth/D
TB(ft)

2
14

25/28

2

17

30/34

2

17
30/33

2

18

32/36

2

20

35/40

Pre-Survey Calibration

Post-Survey Calibration Check

Salinity
(PPO

28.1
30.1
30.2

27.0
30.1

30.2

28.4

30.1
30.1

27.8
30.1

30.1

29.3
29.3

29.9

30.8

30.9

30.5

Salinity FD
(Ppt)

30.2

' J

D.Berta 12/27

S. High 12/27

DO
(mg/L)

6.0

5.5

5.3

6.1

5.8

6.0

5.9

5.6

5.7

6.7

6.3
6.4

6.5
5.8

5.8

5.8

5.8

5.8

DO/FD
(mg/L)

5.8

Turbidity
(NTU)

8.5

1.4

7.2

5.2

0.4

0.7

3.1

2.2
12.8

6.0

0.4

1.7

2.7
3,9

2.8

1.4

1.4

1.9

1 1 .8 mg/L In Dl water

11.4 mg/L In Dl water

Turbidity
FQ(NTU)

0.4

Temp °C

9.5

9.8

9.5

9.4

9.8

9.8

9.7

9.8
9.8

9.6

9.8

9.8

9.7
9.6

10.2

10.3

^10.3
10.3

Temp/FD
°C

9.8

TSS
(mg/L)

5

4

./..'• - .-••

5/5
V:."-:1 - '

. .',-•" •".- - '."

4

4

GPS Coordinates
(N/E, m)

5,234.826

5,234,740

5,234,747

5,234.698

5,234,542

542,859

542,836

542,878

542.860

542.492

DO calibrate in Saturated air/salinity correction

DO calibrate in Saturated air/salinity correction

Time

1610

1605

1600

1625

1620

1615

1555

1550

1545

1520

1515

1510

1640

1635

1630

/Comment
300' Compliance

Ebb Tide

300' Compliance

150' Warning sample

North side of tug

Up Current sample.

Reference Station .

Weather Condtions Cloudy, cold, high
winds

DO Calibration as per manufacturer's specifications. Presurvey calibration in Dl was 11.8 as noted above.

Turbidity Calibration as per manufacturer's specifications. Calibration at 0 and 10 NTU's. Winkler samples collected with Wheaton Bottle

Winkler Titration conducted on sample 021227/M/TDS/A by Field team DO = 6.3, 6.8 mg/L
Winkler Titration conducted on sample 021227/MTDS/A- City of Tacoma. DO =7.1 mg/L (Results phoned in by J. O'Loughlin)
Prepared By/Date:

M.Lloyd 12/27

Revised 1/7/03 to include TSS data

M. Lloyd 1/7/03 L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

•
Date Received 12-27-02

General Chemistry Parameters

Client Sample ID - 021227/M/TDS/A
Lab ID 110975-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-30-02

Units
mg/L

Result
4

PQL
2

y JZA*-
Client Sample ID 021227/Mm/150/A

Lab ID 110975-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-30-02

Units
mg/L

Result
5

>V ^->.v

PQL
2

Client Sample ID 021227/IWT/I150/DUP /*#«•—"
Lab ID 110975-03

_arameter
wtal Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-30-02

Units
mg/L

Result
5

... -*7 S jf

PQL
2

/\r /tftt-^
Client Sample ID ^ 021227/IWTDME/A

Lab ID 110975-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-30-02

Units
mg/L

-

Result
5

If

PQL
2

Client Sample ID - 021227/IWTDtfW/A
Lab ID 110975-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-30-02

Units
mg/L

Result
4

PQL
2

Client Sample ID - 021227/IWT2/A
Lab ID 110975-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-30-02

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
110978-6
1114-146

Method Blank
Parameter
Total Suspended Solids

Result (mq/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

4.8

Duplicate Result
(mg/L)
5.17

RPD (%)
7.4

Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



13.3 fl !
1J2fl
13.0 fi
128ft
12.6ft
12.3 ft
12.0fl
11.6ft
11.2ft

09:15
09.30
09:45
10:00
10:15
10:30
10.45
11:00
11:15
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December 28, 2002

TRANSMUTAL

Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

To: Iain Wingard
John Oloughlin

Subject: Daily Water Quality Report 12/28/02 AM tfi
Compliance Monitoring/Totem Marine - PreUmtfiary

Attached please find results from complaince monitoring for toe berm installation at Totem Marine on 12/28/02.
Toe berm construction was ongoing with quarry spalls during monitoring. Data was collected with the YSI
Sonde. The weather was cold and strong wind from the north during this flood tide event. Actual high tides
were approximately 1' higher than tide charts predicted. A final report will be generated as soon as TSS data is
available from the laboratory.

WATER QUALITY WAS ACCEPTABLE.
Water quality was acceptable at all down-current locations although shallow fresh water with lower

salinity at TDSW did contain elevated turbidity at 11.9 NTU. Field duplicate measurements (see table) indicate
the reproducibility of measurments and good precision. Two samples (essentially field duplicates) were
collected for Winkler Titration Methodology for dissolved oxygen measurement by the City of Tacoma and our
project team. Results summarized below:

021228/M/TDS150/A (midpoint depth)
• DO measured with the YSI Sonde = 7.8 mg/L
• DO measured by COT on Winkler Titration = 6.7 mg/L
• DO measure by L&AI on Winkler Titration = 7.0 mg/L

021228/M/TDSW/A (midpoint depth)
» DO measured with the YSI Sonde = 7.3 mg/L
• DO measured by COT on Winkler Titration = 7.0 mg/L
• DO measure by L&AI on Winkler Titration = 6.7 mg/L

Dissolved Oxygen Average
Up-Current = 7.8 mg/L;
Down-Current Avg. = 7.6 mg/L;

Turbidity
Up-Current = 0.9 MTU;
Down-Current Avg. = 3.1 mg/L;

Temperature
Up-Current = 9.6 °C;
Down-Current Avg. = 9.6 °C

Michael Lloyd/Date
Environmental Section

Construction Project,
ptem Dock Areas.
Q Work Area No.2

TDSE

Totem 12 28 02



Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 425-785-1357 (cell)

December 28, 2002

TRANSMITTAL

To: lain Wingard
John O'Loughlin

\j

Subject: Daily Water Quality Report 12/28/02 PM
Compliance Monitoring/Totem Marine - Preliminary

Attached please find results from compliance monitoring for sand filter cap and toe berm
installation at Totem Marine on 12/28/02. Sand cap placement was ongoing during monitoring.
Data was collected with the YSI Sonde. The weather was cold and strong wind from the north
during this early ebb tide event. Actual high tides were approximately 1' higher than tide charts
predicted. A final report will be generated as soon as TSS data is available from the laboratory.

WATER QUALITY WAS NOT ACCEPTABLE. FOR FILTER CAP PLACEMENT
Water quality was not acceptable for averaged down-current locations. In particular a

turbidity of 42 NTU's was observed at a depth of 17' (midpoint station) at the 300' down-current
location of TDNE. Repeat analysis of this data point from a field duplicate taken within 10
minutes showed a turbidity of 38 NTU. An earlier reading at the TON 150' station (early warning
station) showed a turbidity of 48.2 NTU at the midpoint depth of 18.'. After confirming the
earlier measurement and checking the readings against a standard, I contacted ACC-Hurlen
personnel on board the derrick and indicated that they would have to cease operations until the
turbidity returned to acceptable levels. ACC-Hurlen indicated that they were at a good stopping
point and elected to cease placing filter material for the day. The time was about 4 PM. By 4:30
PM the elevated turbidity had returned to 5.6 NTU.

Based on comments made by ACC-Hurlen, they believed that the filter material was
causing the observed turbidity. Because ACC-Hurlen had stopped in-water work for the day at
Totem Marine, we discontinued monitoring. The recovery time for return to acceptable turbidity
is believed less than 60 minutes and may in fact be closer to 45 minutes as there was a strong
current by 4:30 PM on the ebb tide.

After talking with lain Wingard, I called both Piper Peterson Lee and John Malek to notify
them of the action taken (stopping filter material placement). I left messages on phone machines
and was not able to talk directly with EPA.

The data set collected also shows that shallow fresh water with substantially lower salinity
and higher dissolved oxygen was observed at all stations including Ambient Station 2+00. Strong
north winds and high tides potentially pushed lighter/floating fresh water into the Thea Foss
during the preceding high tide. This conjecture is supported by salinity data, dissolved oxygen
data (characteristic of fresh water), temperature data, strong wind from the north, and visual
observation of greenish "glacial bloom" typical of the Puyallup River. Rain falling throughout the
day (at times heavy) would also contribute stormwater (lower salinity) to the Thea Foss. Sorting
out the relative contributions is beyond the scope of our data set

Totem 12 28 02 PM.doc



Water quality criteria and methodology for handling water quality compliance
issues were relatively clear as presented in the bid specification initially adopted by EPA. For
example, the bid specification prescribed that all water quality measurements for the down-
gradient stations be averaged to determine compliance. After reviewing the water quality
certification recently issued by EPA, the certification is silent as to the possibility of averaging.
Although in the given circumstance the distinction may be meaningless, there may be an
occasion where different data/compliance assessment procedures would yield different results.
For the purposes of this compliance assessment and the stop work order issued, I reached my
conclusions under the working assumption that the water quality certification did not
contemplate down-current data averaging. Clarification on the issue of data averaging is
desirable.

Our project team will meet in the morning to discuss options for reducing filter cap
derived turbidity before any related placement is conducted. Potential options include:

• Slowing the rate of filter cap placement
• Placement of filter cap material closer to the slope
• Alternating filter cap and quarry spall placement to minimize the short tem impact.
• Securing a source of filter cap material that contains fewer fines (washed or screened

to reduce fines that are likely causing the observed turbidity.

Field duplicate measurements (see monitoring data attached) indicate the reproducibility
of measurements and reasonably good precision, except at the lowest turbidity levels where
small changes increase the RPD as would be expected.

Field monitoring results are summarized below:

Dissolved Oxygen Average
Up-Current = 7.8 mg/L;
Down-Current Avg. = 7.7 mg/L;

Turbidity
Up-Current = 7.3 NTU;
Down-Current Avg. = 14.2 mg/L
(with a high of 42 NTU at station TONE)

Temperature
Up-Current = 9.4 °C;
Down-Current Avg. = 9.4 °C . TDSE

Construction Project,
otem Dock Areas.
Q Work Area No.2

Michael
Environmental Section

Totem 12 28 02 PM.doc Page 2 of 2



Construction Compliance Monitorin

Station :

TDSE/TOP (down)

021228/TDSE/M/A

Deep

TDSW7TOP (down)

021228/TDSW/M/A

Deep

TDS(1 SO/TOP down)
021228nTJS/M/A-MID

Deep

TON/TOP (up)
021228/TDN/M/A-MID

Deep

,..:... Up current Average
.:;.,' Dowri:£urrent Avg.

Station 2+00 TOP
021228/T2/M/A-MID

Deep

Average

Depth/D
TB(ft)

2

19

35/39

2

20

35/40

2

19

36/39

2

19

35/38

.... . . v ....

Salinity
(ppt)

29.1

30.0

30.1

22.5

30.0

30.1

27.7

29.9

30.0

27.6

29.9

29.9

29.1
28.6

Salinity FD
.(ppt)

26.9

29.9

30.0

: . ' • ' . . . • .

Station 2+00 Monitorin
See PM event.

Pre-Survey Calibration

Post-Survey Calibration Check

S. High 12/28

M. Lloyd 12/28

g Date: 1 2/28 Totem Marine - Hood Tide AM
DO

(mg/L)

7.4

6.9

6.8

10.0

7.3

7.3

7.8

6.9

6.8

8.4

7.8

7.3

7.8
7.6

PO/FCJ
(mg/L):

Winkler

7.9

7.2

7.1

Winker

,;', . '" -I ,, --, _

Turbidity
(NTU)

'1.2

0.8

2.1

11.9
0.7

1.8

2.1

0.2

2.2

1.4

0.5

0.8

Q.9

:V::'3;i:::

Turbidity
FD:(NTU)

2.3

0.7

3.2

;.. • : r: . .

-':.!' •••: ' . : -!'•

Temp °C

9.5

9.8

9.9

9.0

9.8

9.8

9.1

9.8

9.8

9.2

9.8

9.9

; 9.6
9.6

3 conducted before afternon monitorinc

11.4 mg/L In Dl water

1 1 .97 mg/L In Dl water

Temp/FD
°C

9.8

9.8

9.3

: .

TSS
(mg/L)

'^'-v'j'A:'
.-'V-'VA.* '•'••

3
; 'Vv'?.v'

••. :'..,.( .:..;•..

5

r; .."> '-'•.t'^'S

• "-V"'1.'1 .••

4
' *' «L' ;.!/.' •*'-j

1

. - " J'jt't,.1 ,' '

3
'- \'t

; • . - ' L : • " , . ' - , •

r^t*!^.**'"

X

GPS Coordinates
(N/E. m)

5,233.670

5,233.728

5,233.727

5,233,784

542,905

542,837

542,894

542,838

DO calibrate in Saturated air/salinity correction

DO calibrate in Saturated air/salinity correction

time
905

900

855

925

920

915

850

845

840

820

815

810

Comment
Maximum Flood at 0756

rain/wind

Near influence of storm drain

from City of Tacoma, fresher

water in upper layer.

No water quality impacts

at 150' early warning

near debris containment

Field Duplicate for Winkler

• i . . - - . , • . - . • : ....:.. :

Appears to be a very high tide

coming in as pushed by winds

from North

Weather Condtions Cloudy, cold,
windy from N, rain showers

DO Calibration as per manufacturer's specifications. Presurvey calibration in Dl was 11. 8 as noted above.

Turbidity Calibration as per manufacturer's specifications. Calibration at 0 and 10 NTU's. Winkler samples collected as FD with Wheaton Bottle

WinklerTitration conducted on sample 021 228/M/TDN/A by Field team DO= 7.0 mg/L

Winkler Titration conducted on sample 021228/M/TDN/A - City of Tacoma. DO = 6.7 mg/L (Results phoned in by J. O'Loughlin)

WinklerTitration conducted on sample 02 1228/M/TDSW/A by Field team DO = 6.7 mg/L

Winkler Titration conducted on sample 021 228/M/TDSW/A - City of Tacoma. DO= 7.0 mg/L (Results phoned in by J. O'Loughlin)
Prepared By/Oale:

M. Lloyd 12/28

Revised with TSS data X) / /

^M^ /̂Tyo-^ L&AI



Construction Compliance Monitorin

Station
TONE/TOP (down)

021228/TDNE/M/B

Deep

TDNW/TOP (down)

021228n"DNW/M/B

Deep

TDN150/TOP (down)
021228nTJN150/M/A-MID

Deep

TDS/TOP (up)

021228/TDS/M/B - MID

Deep

Up current Average
Down-Current Avg.

Station 2+00 TOP
021228/T2/M/B - MID

Deep

Average

Depth/D
TB (ft)

2

17

31

2

19

35

2

18
32

2

19
35

2
22
41

Pre-Survey Calibration

Post-Survey Calibration Check

Salinity
(ppt).

21.7

29.5

30.1

21.7

29.7

30.1

22.0

29.6
30.0

21.5

29.7

30.1

27.1
27.1

21.3

29.6

30.0

27.0

Salinity FD
(ppt)';.

21.8

29.6

30.0

;:.%'.;>£.•:

S. High 12/28

S. High 12/27

g Date: 12/28 Totem Marine - Early Ebb Tide PM

PQ
(mg/L)

9.1

6.9

6.8

9.5

6.9

L 6.9

9.9

6.8
6.9

9.5

6.9

7.0

r:s
7.7

10.6

7.4

7.2

8.4

pq/Fp
(mg/L)

10.5
7.4

7.6

Turbidity

16.7

42.0

5.7

18.6

0.7

1.4

14.6

48.2
14.6

19.1
1.0
1.7

"•: $$:•
;i42

14.5
1.5

1.4

5.8

11.98 mg/L In Dl water

1 1 .8 mg/L In Dl water

Turbidity
FD (NTQ)

14.7

38.2

9.6

Temp°C

8.4

9.8

9.9

8.4

9.8

9.9

8.4

9.8

9.9

8.4

9.8
9.9

9,4
9.4

8.4

9.7

9.8

9.3

Temp/FD
«c
8.3

9.8

9.9

TSS
(mg/L)

14

.̂ î .K,-
••;'.- "•^'•1 :^r ' :. '-

5

."' •.'•;'_, ' :*'.'- w

27

•$&£•!
"': :;;:•••;"•••

4/5

""".- • '

, •• .' •' • •"•

6

GPS Coordinates
(N/E. m)

5,234,826

5,234,740

5,234,824

5,234,690

5,234,542

542,859

542,836

542,881

542,864

, ' • ' . :;• '

542,492

DO calibrate in Saturated air/salinity correction

DO calibrate in Saturated air/salinity correction

Time

1535

1530

1525

1500

1455

1450

1515

1510

1505

1445

1440

1435

1435

1430

1425

Comment

Turbidity plume at mid-depth

Salinity/DO at shallow depth

indicative of fresh water from

river blown in by 20-25 mph wind

DO acceptable at early warning

Adjacent to tug

Salinity/DO at shallow depth

indicative of fresh water from

river blown in by 20-25 mph wind

• : . v • . . . ' . • . • ' • •

Salinity/DO at shallow depth

indicative of fresh water from

river blown In by 20-25 mph wind

Weather CondUons Cloudy, cold, high
winds, rain (showers & squalls)

DO Calibration as per manufacturer's specifications.
Turbidity Calibration as per manufacturer's specifications. Calibration at 0 and 10 NTU's.

Field Duplicate data for sample location taken as a matter of course to check results and provide precision information

See turbidity discussion in text portion of submittal. Turbidity returned to 5.6 NTU at 4:30 PM (1640)
Prepared By/Date:

M. Lloyd 12/28

Revised with TSS dat̂  . .

L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

A Date Received 12-30-02

General Chemistry Parameters

Client Sample ID 021228/TDSW/M/A
Lab ID 110978-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
5

PQL
2

Client Sample ID 021 228/TDS/M/A
Lab ID 110978-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
4

PQL
2

Client Sample ID 021228/TDSE/M/A
Lab ID 110978-03

^^arameter
^pbtal Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021228/TDN/M/A
Lab ID 110978-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021228/TDNE/M/B
Lab ID 110978-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
14

PQL
2

Client Sample ID 021228/TDNW/M/B
Lab ID 110978-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
5

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

021228HDS/M/B
110978-07

^frameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
4

PQL
2

Client Sample ID 021 228/TDS/M/B/DUP
Lab ID 110978-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
5

PQL
2

Client Sample ID 021228/TDN150/M/B
Lab ID 110978-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
27

PQL
2

Client Sample ID 021228/T2/M/B
Lab ID 110978-10

Parameter
^^ ta l Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
6

PQL
2

Client Sample ID 021229/TDN150/M/A
Lab ID 110978-11

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021229/TDNE/M/A
Lab ID 110978-12

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021229/TDS/M/A
Lab ID 110978-13

Parameter
Total Suspended Solids

•

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

021229/TDNW/M/A
110978-14

^Rameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021229/T2/M/A
Lab ID 110978-15

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

021228/TDNW/M/B
110978-06
1114-146

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
4.8

Duplicate Result
(mg/L)
5.17

RPD (%)
7.4

Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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December 29, 2002

TRANSMITTAL

Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

To: lain Wingard
John O'Loughlin

Subject: Daily Water Quality Report 12/29/02
Compliance Monitoring/Totem Marine -

Attached please find results from compliance monitoring for filter cap placement at Totem Marine on the
afternoon of 12/29/02. Filter cap placement was ongoing just as we were taking our first water quality
measurements, so there really was not time for turbidity, if present to disperse. Our first measurements were taken
at a slack tide at high tide. We set up for an ebb tide sampling scheme because an ebb tide would follow in the early
afternoon.

Prior to filter cap placement, we met with ACC-Hurlen to discuss options for reducing the lateral spread of
turbidity as observe the previous day. We agreed that placement would be slower and that the box would be first
lowered into the water to allow water to come up through the box to minimize entrainment of air and increased
disturbance of the filter cap material. I observed the process from close range. The filter cap material does contain
substantial fines, which contribute to turbidity when, first place in the water. Nevertheless, observed turbidity
disperses relatively quickly. In part the containment of elevated turbidity was also aided by the slack tide since there
were not strong currents sweeping the work zone so particulate matter had an opportunity to settle.

Stratification (freshwater lying on top of salt water) as observed the previous evening was not observed.
Water clarity was excellent throughout the Thea Foss from Station 2+00 to Totem Marine.

WATER QUALITY WAS ACCEPTABLE.
Water quality was acceptable at all up and down-current locations. Dissolved oxygen at the early warning

boundary was 5.3 mg/L A single sample was collected with the Wheaton sampler and analyzed by the City of
Tacoma Laboratory. The results, like previous results, are very comparable. Monitoring results summarized below:

021229/M/TDNE/A (midpoint depth)
• DO measured with the YSI Sonde = 6.5 mg/L
• DO measured by COT on Winkler Titration = 6.8 mg/L

Dissolved Oxygen Average (2nd round of sampling at Ebb Tide)
Up-Current ='6.6 mg/L;
Down-Current Avg. = 6.0 mg/L;

Turbidity
Up-Current = 4.9 NTU;
Down-Current Avg. = 1.7 mg/L;

Temperature
Up-Current = 9.7 °C;
Down-Current Avg. = 9.7

MichaeTUoyd/Date
Environmental Section

Totem 12 29 02.doc

Th l̂-Foss -!?-
Construction Project.

otem Dock Areas.
Q Work Area No.2



Conduction Compliance Monitorin

Station
TDNEn^OP (down)

021229/TDNE/M/A

Deep

TDNVWTOP (down)

021229/TDNW/M/A

Deep

TDN150/TOP (down)
021229/TDN150/M/A - MID

Deep

TDS/TOP (up)

021229/TDS/M/A-MID

Deep

Up current Average
Down-Current Avg.

Station 2+00 TOP

021229/T2/M/B-MID

Deep

Average

Depth/
DTB (ft)

2

21

38/42

2

20

37/41

2

20

35/40

2

19

37/41

2

25

45/49

Pre-Survey Calibration

(See next Page

Salinity

(PPO

28.7

30.0

30.1

28.5

30.0

30.1

28.2

30.0

30.0

28.4

30.0

30.1

29.5
29.6

29.2

30.0

30.0

29.7

Salinity FO

(PPD

27.9

30.0

30.1

M. Lloyd 12/29

S. High 12/29

g Date: 1 2/28 Totem Marine - SratK to Ebb Tide

DO
(mg/L)

6.6
6.5

6.4

6.2

6.0

6.0

6.7

6.7

6.6

6.2

6.0

L 6.0

6.1
6.3

8.2

7.8

7.9

8.0

DO/FD
(mg/L)

7.2

6.3

6.3

6.6

Turbidity
(NTU)

5.0

0.3

0.6

3.1

0.1

0.3

3.1

0.5

0.5

1.6

1.7

0.4

1.2
1.6

0.7

0.0

0.0

0.2

10.0 mg/L In tap water

9.6 mg/L In tap water

Turbidity
FD (NTU)

4.3

0.7

0.6

::.

temp °C

9.6

9.8

9.8

9.6

9.8

9.8

9.4

9.8

9.8

9.6

9.8

9.8

9.7

9.7

9.7

9.8

9.8

9.8

Temp/FD
°C

9.5

9.8

9.8

TSS
(mg/L)

3

3

3

3

4

GPS Coordinates
(N/E, m)

5,234,826

5,234,740

5,234,795

5.234,690

5.234,542

542,859

542.836

542,881

542,864

542,492

DO calibrate in Saturated air/salinity correction

Time

1240

1235

1230

1305

1300

1255

1220

1215

1210

1445

1440

1435

1205

1200

1155

Comment

Slack Tide (High tide)

Field duplicate collected after

initial data collection

Beginning of Ebb tide

DO acceptable at early warning

Adjacent to tug

FD measured with YSI 550

Beginning of Ebb tide

Slack Tide

Water extremely clear. Lots of

Herring in water below boat.

Visibility at least 25 feet

Weather Condtions Clear, cold, light wind
from north. T = 8.4PC

DO Calibration as per manufacturer's specifications. Barometric pressure 1 5 points higher than yesterday at 761 .2 mmHg

Turbidity Calibration as per manufacturer's specifications. Calibration at 0. 10 and 100 NTU's. 100 NTU check at 103.3 NTU's

Crews had just stopped placing filter cap material just as we were taking our first sample. Earlier in the morning they were doing an underwater survey

Sample 02 1229M/TDNE/A analyzed in field by monitoring team DO= 6.5 mg/L

Sample 02 1229M/TDNE/A analyzed by City of Tacoma Lab by Winkler DO= 6.8 rng/L
Prepared By/Dale: Q

M.Lloyd 12/2J&" /^^ &

Revised to Incite TSS /) ,

L&AI

Page 1 of 1



on^liConTu-uction Compliance Monitoring - Continued Date: 12/29 Totem Marine - Slack to Ebb Tide

Station
TDNEnXDP (down)

Mid

Deep

TDNW/TOP (down)

Mid

Deep

TDN150/TOP(down)

Mid

Deep

TDS/TOP(up)

Mid

Deep

Up current Average
Down-Current Avg.

Depth/D
TB(ft)

2

20

35/39

2

21

36/41

2

20

37/41

2

19

35/39

Salinity

(PPD

28.1

30.0

30.1

27.3

30.0

30.1

28.9

30.0

30.1

25.8

30.0

30.1

28.6
29.3

Salinity FD
(ppt)

DO
(mg/L)

6.2

5.7

5.6

6.4

5.9

6.1

5.4

5.5

5.3

7.2

6.3

6.2

6.6
6.0

DO/FD
(mg/L)

'
:
> •

Turbidity
<NJU)

7.3

0.3

0.5

0.9

0.9

0.0

6.1

26

4.2

1.6

3.8

9.3

4.9

1.7

Turbidity
FD (NTU)

• " ••..: '•'.:

:/. '.;••:[

temp °C

9.5

9.8

9.8

9.5

9.8

9.8

9.6

9.8

9.8

9.4

9.8

9.8

9.7
9.7

Temp/FD
°C

TSS
(mg/L)

NS

NS

• • •

NS

NS

GPS Coordinates
(N/E, m)

5.234,826

5,234,836

5,234,795

5,234,690

542,659

542.864

542,881

542,864

Time

1346

1344

1342

1357

1356

1354

1340

1335

1330

1404

1402

1400

Comment

Ebb Tide

Extremely clear water

Comments:

Work presented here is a continuation of water quality monitoring presented in the previous page. Last night our project team met with ACC Hurlen to

discuss options to reduce turbidity observed on 12/28. Although there were a number of options, we agreed to go with a slower placement combined with

easing the box into the water and allowing the water to rise through the sand. More rapid placement entrains air and stirs the water rapidly. We also

agreed to place the material at a distance closer to the bottom although this aspect of the operations change was not always observed, but was corrected

before completing water quality monitoring in the second go around.

Although operational changes had a positive impact, the fact that there was a slack tide also tended to keep any turbidity more localized and not

drifting toward the compliance boundary. M. Lloyd observed the placement at a close distance of 20+ feet. The major portion of turbidity occurred at the first

touch with water. This turbidity bloom tended to sink and/or rapidly disperse as visibility in the water was actually quite good in the work zone.

Instrument calibration chek at the end of the day agreed well with initial calibration numbers.
Prepared By/Date:

M.Lloyd 12/29 • No revisions
L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

•^^ Date Received 12-30-02

General Chemistry Parameters

Client Sample ID 021228/TDSW/M/A
Lab ID 110978-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
5

PQL
2

Client Sample ID 021228/TDS/M/A
Lab ID 110978-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
4

PQL
2

Client Sample ID 021228fTDSE/M/A
Lab ID 110978-03

•rameter
^^ al Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021228m>N/M/A
Lab ID 110978-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021228/TDNE/M/B
Lab ID 110978-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
14

PQL
2

Client Sample ID 021228/TDNW/M/B
Lab ID 110978-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
5

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

021228/TDS/M/B
110978-07

^fcameter
rotal Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
4

PQL
2

Client Sample ID 021228/TDS/M/B/DUP
Lab ID 110978-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
5

PQL
2

Client Sample ID 021 228/TDN 1 50/M/B
Lab ID 110978-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
27

PQL
2

Client Sample ID 021228/T2/M/B
Lab ID 110978-10

Parameter
^tal Suspended Solids

•

'

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
6

PQL
2

-
Client Sample ID 021229/TDN150/M/A

Lab ID 110978-11

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021229/TDNE/M/A
Lab ID 110978-12

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021229/TDS/M/A
Lab ID 110978-13

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

021229/TDNW/M/A
110978-14

^^^prameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
3

PQL
2

Client Sample ID 021229AT2/M/A
Lab ID 110978-15

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
12-31-02

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle
QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

021228n~DNW/M/B
110978-06
1114-146

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
4.8

Duplicate Result
(mg/L)
5.17

RPD (%)
7.4

Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



PROJECT Continued From Page

Read and Understood By



20
PROJECT.

Notebook No..
Continued From Page

i i i I

I i

I i

i '!

I .i-.jy. I I

I I
i L

4-- i i
i

i 1
I,-.

! I
i !'

i i

! I

i i

IH ! !

Continued on Paas

Read and Understood Bv

Signed Date Signed Date



lirwil 4T&
-ITU-OP I I

Skll I E x g > l
36 >o I 17.g ! b,b-W I E ) I <

j i igjftl I3b.o

Read and Understood By



-.

P-

1

•

r

H
.-

.*•• •-

•>'

-.

> '

•~

.

.,

7-

.•

v r

-p

••

•s[

•••

- ;

.-

'-

'."

v -

-

..-':

-

-

-si

.,

....

^ ^

L "\

- -

- -,

-

i

1 -

- • -

i

i
• .

•

i

1 :

1

1

- Continued on Pag

i Read and Understood By

Signed Date Signed Dafc



Continued From Page

Signet Date



Lloyd & Associates, Inc.

.
December 30,2002

TRANSMITTAL

To: John O'Laughlin
Iain Wingard

38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905(v/f) rml@centurytel.net

From: Michael Lloj

Subject: Weekly Water Quality Monitoring Report for week ending 12/29/02

This weekly water quality monitoring report summarizes water quality results for the week ending
12/29/02. During the past week, the following water quality monitoring events were conducted at
Totem Marine. Copies of daily Water Quality Reports have been submitted to the City of Tacoma for
sampling events on 12/27, 12/28, and 12/29. These reports are incomplete and are waiting for TSS
data from Severn Trent Laboratories. As soon as this data is available, revised daily reports will be
submitted. Please note that the data is considered preliminary and subject to final review and
correction.

During monitoring at Totem Marine, water quality criteria for turbidity was exceeded during the
afternoon monitoring event. At this time ACC-Hurlen was placing filter material, and turbidity plume
was detected at the compliance boundary as described in the daily report.

As presented in daily monitoring events, we have been comparing dissolved oxygen concentrations as
measured by the YSI Sound instrumentation and Winkler Titrations conducted both by the City of
Tacoma and ourselves. In general the comparison is reasonably good. The YSI tends to read slightly
lower as the sample is a an in-situ measurement while the Winkler Titration consists of collecting a
sample, bringing it to the surface, and transferring the sample to a BOD bottle for the Winkler
Titration. Some entertainment of air in the BOD bottle is unavoidable, but still the differences are
relatively small. As soon as the rest of the data is collected, this data will be reviewed and a short
report presenting the results.

Duplicate analyses of field monitored parameters continue to look good. This data is presented in the
daily monitoring forms. In essence this represents a field duplicate taken with the YSI Sonde and
consists of collecting a second data set for depth profiles.

I have attached a briet summary of Water Quality Criteria incorporating ambient data as previously
requested. Because of the complexity of the inputs to the Thea Foss, sorting our background impacts
may be more difficult than has been observed to date.

Attached also please find copies of field logs for the recent compliance monitoring events as requested.

Weekly report 12 30 02 Page 1 of 1



Water Quality Criteria Summary

Locations

Thea Foss/Class C
(S. of 11th Street Bridge)

Thea Foss/St Paul Class B
(N. of 11th Street Bridge)

DO
(mg/L)

>4.0
>3.5?

>5.0
>3.5

Turbidity
(NTU's)

<11.95*
N/A

<11.95*
N/A

Temperature
(°C)

<19
N/A

<19
N/A

early warning (1 50')

early warning (150')

* = Data derived from Ambient Water Quality Report
* = 10 NTU + ambient water quality criteria (90th percentile)
* = alternatively, if background is < 50 NTU, then 10 NTU above background, or

if background is > 50 NTU, then <20 % increase above background



•-^'^Vvrn Lloyd & Associates, Inc.

January 2, 2003

TRANSMITTAL

38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

To: Iain Wingard
John Oloughlin

Daily Water Quality Report 1/2/03
Compliance Monitoring/Totem Marine -

Subject:

Attached please find results from compliance monitoring for quarry spall placement at the toe berm and
on the slope at Totem Marine. Three rounds of sampling were conducted. The last round of the day was
exclusively quarry spall placement on the slope.

Water quality was acceptable for these sampling events, although low dissolved oxygen was observed at
Station TDSW on the flood tide. A calibration check was performed that indicated that the Sonde was
measuring oxygen with an acceptable calibration. Station TDSW was retested and the results are provided in
the summary table. Low dissolved oxygen results were also observed in the up-current station TON. As our
team was finishing up, ACC-Hurlen broke for lunch. After lunch the survey team waited for construction activity
to develop then conducted another round of sampling to assess low dissolved results observed before lunch.
Up-current results during this slack going to ebb tide showed lower dissolved oxygen (still above 5.0). Because
tidal direction was at slack with slight ebb when we arrived, we chose to do two up-current stations and two
down-current stations with the knowledge that a stronger ebb tide was coming. The evening session went well
with good water quality. The weather was a downpour in the rain with a brisk wind from the south. Dissolved
oxygen levels were generally higher than the morning/afternoon events.

Reid duplicate data for events A and C provided relatively good precision for all measurements although
some variability with turbidity was observed.

A field duplicate sample was collected for analysis by the Winkler Method. This analysis was conducted
by the City of Tacoma.

030102/TDS300/M/A (midpoint depth)
• DO measured with the YSI Sonde = 6.5 mg/L
• DO measured by COT on Winkler Titration = 7.2 mg/L

Michael Lloyd/Date
Environmental Section

+
Construction Project.

*\ T^otem Dock Areas.
* :,WQ Work Area No.2

• Totem Jan 2 03



Construction Compliance Monitorin

Station
TDSE,TOP (down)

030102/TDSE/M/A1 +A2

Deep

TDSW/TOP (down)

030102/TDSW/M/A - MID

Deep

CPTDSW1 SO/TOP'

Mid

Deep

TDS300 (down)

030102/7DS300/M/A-MID

Deep

TDS150m)P(down)
MID

Deep

TON/TOP (up)
030102/TDN/M/A - MID

Deep

Station 2+00 TOP
0301 02/T2/M/A- MID

Deep

Depth/D
TB(tt)

2
19

35/38

2
20

35/40

2

20

35/40

2
20

35/39

2
20

35/39

2

20

35/41

2
22

40/45

Pro-Survey Calibration

Post-Survey Calibration Check

Salinity
(PPi)

27.6
30.0
30.0
Initial

Salinity

24.5
30.0

30.0

28.5

30.0

30.0

24.6
29.9
30.0

23.9
30.0
30.0

28.5

30.0

30.1

29.6
29.9
30.0

Salinity FD

(PPD

26.6
30.0
30.0
Retest
Salinity

24.0
30.0

30.0

S. High 1/2

S. High 1/2

£ Date: Jan 2 Totem Marine - Slack/Flood Tide

DO
(mg/L)

5.2
5.0
5.0

Initial DO

5.1
4.5

4.7

5.3

5.0
4.9

7.3
6.5
6.5

5.9
5.2
5.2

5.1

4.7

4.9

6.6
6.3
6.7

DO/FD
(mg/L)

5.7
5.1
5.3

Retest
DO

5.8
5.3

5.1

7.2"

Turbidity

(NTU)

3.4

2.1
3.2
Initial

Turbidity

2.4
1.3

2.5

1.7

1.6
3.0

2.0
1.3
2.3

3.1
2.0
1.1

3.5

1.2

5.7

0.7
0.4

0.4

10.7 mg/L In Dl water

1 1 .3 mg/L In Dl water

Turbidity

FD (NTU)

2.9

2.3

2.3
Retest

Tubidity

5.2
2.0

2.9

Temp °C

9.7

9.7

9.7

Initial
Temp.

,9.7

9.7

9.7

9.7

9.7

9.7

9.5
9.7
9.7

9.6
9.7
9.7

9.7

9.7
9.7

9.8
9.7
9.7

Temp/FD
°C

9.7
9.7
9.7

Retest
Temp

9.7
9.7

9.7

TSS
(mg/L)

2/3

3

.

"

3

2

2U

GPS Coordinates (N/E,
m)

5.233,670

5.233,728

5.233.728

5.233.690

5.233.722

5.233,826

5.233.826

542.905

542,837

542,860

542.864

542.874

542.836

542,492

DO cal brate in Saturated air/salinity correction

DO calibrate in Saturated air/salinity correction

Time

1202

1200

1155

1208

1206

1205

1209

1120

1115

1110

1150

1145

1140

1220

1218

1215

1300

1255

1250

Comment

Slack tide going to flood

Duplicate TSS collected

Observed low DO

Calibration checked at 10.8 mg/L

Repealed data highlighted

Moved to point directly east

toward work zone to check

Winkler sample for DO by COT

Near derrick

Flood tide

Low DO in upcurrenl direction

Weather Condtions: Wind from
south, warm, slight rain

DO Calibration as per manufacturer's specifications. Presurvey calibration in Dl was 10.7 as noted above.

Instrument was checked for calibration after TDSW:sample. The DO result was 11. 2 mg/L

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, 10 and 100 NTU's. Winkler samples collected as FD with Wheaton Bottle

*CP TDSW150/TOP - Sample collected 23m directly east of TDSW point near the debris curtain.
"Winkler Titration conducted on sample 0301 02/TDS300/A by COT DO = 7.2 mg/L (Results phoned in by I. Wingard)

Winkler results indicate that YSI Sonde Is likely providing a conservative measure of DO since field measured value was 6.5 mg/L.

ACC-Hurlen stopped work just after noon for lunch. Up-Current DO was also recorded as low as noted for TDN.
Prepared By/Dale: . —

M. Lloyd 1/2 <7?£Wî ///;Z- L&AI



Construction Compliance Monitorin

Station
TDSE/TOP (up)

030102/TDSE/M/B

Deep

TDS/TOP (up)

030102/TDS300M/B-MID

Deep

TONE (down)

030 1 02/TDNE/M/B-MID

Deep

TDN150/TOP(down)
030102m)S150/M/A-MID

Deep

TON/TOP (up)

0301 02/TDN/M/B -MID

Deep

Depth/D
TB(ft)

2

20
35/40

2
22

38/43

2
22

37/42

2

20
38/41

2
21

37/42

Pre-Survey Calibration

Post-Survey Calibration Check

Salinity

(PPI)

29.0
29.7

30.0

29.2
30.0

30.0

28.7
29.9
30.0

28.6

30.0
30.0

28.5
29.9
29.9

Salinity FD

(PPt)

S. High 1/2

M. Lloyd 1/2

i Date: Jan 2 Totem Marine - Slack/Ebb Tide B
DO

(mg/L)

5.2
5.2
5.2

5.4

5.4

5.7

5.6
5.4
5.6

5.5

5.2
5.4

6.3
5.7
6.4

DO/FD
(mg/L)

-.,

Turbidity
(NTU)

2.4
2.6

10.0

1.4
5.4

3.0

1.5
1.4
2.9

4.0

3.0
1.6

2.3
0.5
0.7

10.8 mg/L In Dl water

10.9 mg/L In Dl water

Turbidity
F,D (NTU) Temp °C

9.8
9.7

9.7

9.7

9.7

9.7

9.8
9.7
9.7

9.8

9.7
9.7

9.7
9.7

9.7

Temp/FD
°C

TSS
(mg/L)

NS

3

3

2

2U

GPS Coordinates (N/E,
m}

5.233,670

5,233.690

5,233,826

5,233,772

5,233.784

542.905

542.864

542,859

542.881

542.836

DO calibrate In Saturated air/salinity correction

DO calibrate In Saturated air/salinity correction

Time

1553

1548

1545

1535

1435

1530

1522

1520

1518

1529

1527

1525

1515

1513

1511

Comment
Ebb tide

Ebb tide

Slight ebb current

Slack/Slight ebb current

Weather Condtions: Wind from
south, cool, slight rain

Calibration acceptable for DO.

Post survey turbidity check was acceptable at 0.4 for Dl water. -

No problems observed during monitoring event. TDN300 substituted for TSNW to catch observed down current flow form work area.

Prepared By/Data: _

M.Lloyd 1/2

Bfoffljwary

'•£

•M • —

W^1//Z- L&AI



Construction Compliance Monitorin

Station
TDN(300)/TOP (down)

030102/TDN300/M/C

Deep

TDNW/TOP (down)
030102/TDNW/M/C

Deep

TONE/TOP (down)
030102/TDNE/M/C

Deep

TDN1 SO/TOP (down)
030102/TDN150/M/C

Deep

TDSttOP (up)
030102/TDS/M/C

Deep

Station 2+00 TOP

Depth/D
TB(tt)

2

15
25/29

2

14

25/29

2

14

23/28

2

14

22/27

2
15

25/29

Salinity
(Ppt)

26.4

30.0
30.0

24.1

30.0

30.0

25.4

30.0

30.0

27.8

30.0

30.0

25.4

29.9
30.0

Salinity FD
(PPt)

26.3

30.0

30.0

£ Date: Jan 2 . Totem Marine - Ebb Tide

DO
(mg/L)

6.5
6.1

6.6

7.5

6.5

7.1

6.5

5.5

6.1

6.0

5.7

6.0

7.8

7.4
7.5

Data collected earlier in day.

Pre-Survey Calibration

Post-Survey Calibration Check

S. High 1/2

S. High 1/2

DO/FD
(mg/L)

i

6.5

5.5

6.4

Turbidity
(NTU)

2.9

1.1

1.9

1.3

1.4 •

2.7

3.4

1.8

2.5

3.2

2.9

4.2

10.2

1.0
1.6

10.8 mg/L In Dl water

11.2 mg/L In Dl water

Turbidity
FD (NTU)

6.7

3.8

4.6

Temp °C

9.8

9.7
9.7

9.8

9.7

9.7

9.8

9.7

9.7

9.7

9.7

9.7

9.8

9.7
9.7

Temp/FD
°C

9.8

9.7

9.7

TSS
(mg/L)

2

3

3

3

3

GPS Coordinates
(HIE, m)

S.233.7B4

•

5,233,740

5.233,626

5.233,772

5,233.690

542.836

542,836

542,859

542,881

542,864

DO calibrate In Saturated air/salinity correction

DO calibrate In Saturated air/salinity correction

Time

2117

2116

2115

2112

2110

2108

2134

2132

2130

2126

2124

2123

2105

2103

2105

/Comment
Ebb Tide

Low tide @ 1040

Rain/Downpour

Rain/Downpour

Near low tide

Near low tide

Ebb tide/rain

Weather Condtions: cold, high winds,
downpour

DO Calibration as per manufacturer's specifications. Presurvey calibration in Dl was 10.8 as noted above.
Calibration check on 10 ntu = 10.4 Post survey check = 9.7 ntu (may have received rain water in downpour)

Quarry spall placement on slope and in-water

Prepared By/Dale:

Michael Lloyd

PreJIotaerr*

7^J2 //9- L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

•

Date Received 01-03-03

'
General Chemistry Parameters

Client Sample ID 030102/TDN/M/A
Lab ID 111034-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-03-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030102/TDSW/M/A
Lab ID 111034-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-03-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030102/TDSE/M/A1
Lab ID 111034-03

^rameter
^fc-al Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-03-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030102/TDSE/M/A2
Lab ID 111034-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-03-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 02/TDS300/M/A
Lab ID • 111034-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-03-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030102/T2/M/A
Lab ID 111034-06

Parameter
Total Suspended Solids

•

Method
EPA 160.2

Date
Analyzed
01-03-03

Units
mg/L

Result
ND

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030102/TDNE/M/A
111034-07

^^.^^ameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-03-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030102/TDN150/M/A
Lab ID 111034-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-03-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030102/TDS300/M/B
Lab ID 111034-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-03-03

Units
mg/L

Result
3

PQL
2

. Client Sample ID 030102/TDN300/M/B
Lab ID 111034-10

Parameter
)tal Suspended Solids

A

Method
EPA 160.2

Date
Analyzed
01-03-03

Units
mg/L

Result
ND

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111036-4
1114-150

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mq/L)

7

Duplicate Result
(mg/L)

7.2
RPD (%)

2.82
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Name
Project Name
Date Received

Lloyd & Assoc. Inc.
THEAFOSS

01-06-03

General Chemistry Parameters

Client Sample ID
Lab ID

030102/TDN300/M/C
111055-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 02/TDNW/M/C
Lab ID 111055-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030102/TDNE/M/C
Lab ID 111055-03

^'rameter
A.al Suspended Solids

Method
EPA 160:2

Date
Analyzed
01-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030102/TDN150/M/C
Lab ID 111055-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030102/TDS/M/C
Lab ID 111055-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111046-1
1159-003

Method Blank
Parameter
Total Suspended Solids

Result (mq/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
2.44

Duplicate Result
(mg/L)

2
xRFB^%)

'19.8 '•>
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Uoyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

January 37 2003

TRANSMITTAL

To: Iain Wingard
John Oloughlin

Subject: Daily Water Quality Report 1/3/03 ^^
Compliance Monitoring/Totem Marine - Prjlimtfiary

Attached please find results from monitoring during placement of the grout mat at Totem Marine. We
also provided post construction monitoring while the tugs and barges were being moved. Visual observations on
a dear sunny day with dam waters indicated that minor turbidity was generated along the shoreline, but this
turbidity was not persistent and rapidly dissapated within the work zone.

Reid duplicate data for provided relatively good precision for all measurements although some variability
with turbidity was observed.

A field duplicate sample was collected for analysis by the Winkler Method. This analysis was conducted
by the City of Tacoma.

030103/T2/M/A (midpoint depth)
• DO measured with the YSI Sonde = 5.4 mg/L
• DO measured by COT on Winkler Titration = 7.0 mg/L (reported by J. O'Laughlin)

oQ'
-£=>"• TONE

•/

'TON /
(300) ^

^4"-
*v "•- I'TDSW\ TDC. ^*

\ (150)

mŝ ,
(300)

TDSE

Michael Lloyd/Date
Environmental Section

Thea Foss
Project".

Totem Dock Areas.
Work Area No.2

Totem Jan 3 03



Construction Compliance Monitorin

Station
TDN(300)/Top (up)

Deep

TO Center

Mid

Deep

TDS/Top (up)

Mid

Deep

Station 2+00 Top

030103/T2/M/A

Deep

Depth/D
TB(ft)

2

19
34/37

2

16

30

2

19

35/38

2

23

40/44

Pre-Survey Calibration

Post-Survey Calibration Check

Salinity
(PP»

29.2

29.8

29.9

29.5

29.9

29.9

29.5

29.9

29.9

29.3

29.9

30.0

Salinity FD

(PPO

S. High 1/3

S. High 1/3

£ Date: Jan 3 Totem Marine - Flood Tide

DO
(mg/L)

5.9

6.0
6.0

5.8

5.8

5.8

5.8

5.7

5.8

5.5

5.4

5.5

DO/FD

(mg/L)

7.0

Turbidity
(NTU)

3.9

1.5

2.6

3.1

1.5

1.9

2.1

1.3

2.0

2.2

1.2

1.2

10.04 mg/L In Dl water

10.2 mg/L In Dl water

Turbidity

FD (NTU) Temp "C

9.8

9.7

9.7

9.8

9.7

9.7

9.8

9.7

9.7

9.9

9.7

9.7

Temp/FD
°C

TSS
(mg/L)

2U

GPS Coordinates
(N/E. m)

5,233.746

5,233,721

5.233.652

5.233,465

' 542,827

542,895

542,856

542,492

DO calibrate in Saturated air/salinity correction

DO calibrate in Saturated air/salinity correction

Time

1222

1220

1215

1315

1314

1310

2105

2103

2105

1524

1522

1520

/Comment

Start of Flood Tide

Low tide @1 130

Monitoring In work zone

Flood Tide

Weather Condtions: moderate,
cloudy, no wind

Replaced membrane on Sonde before survey. Cleaned instrument. Turbidity calibration good.

Observed placement of grout mat at Totem. Water visibility very good. No visibile or persistent turbidity. Some floating debris in water. Minor amounts of

oil in waterway away from the construction activity. No sheen or debris from work at Totem. FD data for DO = 7.0 for Winkler

Prepared By/Dale:

Michael Lloyd

Revlied lo Include TSS data •

^Cku^ L&AI



Post Constuction Monitoring Date: Jan 3 Totem Marine - /Ebb Tide

Station

TONE(down)
030103/TDNE/M/A

Deep

TDN300(down)

030103/TDN300/M/A
Deep

TDNW (down)
030103/TDNE/M/A

Deep

TDN150
030103/TDN150/M/A

Deep

TDS (300)

030103n~DS300/M/A

Deep

Depth/D
TB(ft)

2

20

36/41

2

20

35/40

2
20

36/41

2

20

35/40

2

20

37/41

See Previous Page

See Previous Page

Salinity

(PPl)

29.3

29.9

30.0

28.6

29.9

30.0

•27.8
29.9
30.0

28.6

29.9

30.0

29.3

29.9

30.0

Salinity FD

(PPO

29.1

29.9

30.0

DO
(mall)

5.1

5.0

5.0

5.1

5.0

5.2

5.3
5.0
5.2

5.1

5.0

5.2

5.1

5.0

5.1

OO/FD
(rng/L)

5.6

5.3

5.5

Turbidity
(NTU)

2.0

1.3

2.2

9.4

1.3

3.1

3.1
1.8
1.7

2.2

1.6

2.0

2.2

L 1-8
2.2

Turbidity
FD(NTU)

9

1.7

3.1

Temp "C

9.8

9.7

9.7

9.8

9.7

9.7

9.8
9.7
9.7

9.8

9.7

9.7

9.8

9.7

9.7

Temp/FD
°C

9.8

9.7

9.7

TSS
(mg/L)

3

2

2

2

2

GPS Coordinates (N/E.
m)

5.233.787

5,233.726

5,233,700

5,233,734

5,233,652

542,853

542,847

542,826

542,874

542,856

DO calibrate In Saturated air/salinity correction

DO calibrate In Saturated air/salinity correction

Time

1638

1637

1635

1626

1624

1622

1606?
1604?
1602

1618

1617

1619

1551?

1549?

1547

Comment

Ebb tide

Ebb tide

Weather Condtions: Wind from
south, warm

Calibration data acceptable for DO, see previous page

Post survey turbidity check was acceptable at 0.4 for Dl water.

No work going on during monitoring. Barges and tugs being repositioned for removal of piling next work day.

Prepared By/Dalo:

M. Lloyd

RevlMd to indude TSS data A / ^~/

spAJL n* L&AI



STL Seattle
Client Name
Project Name
Date Received

Lloyd & Assoc. Inc.
THEA FOSS

01-06-03

General Chemistry Parameters

Orient Sample ID
Lab ID

030103fl"DN(300)/M/A
111056-01

Parameter
Total Suspended Solids

Method
EPA 1602

Date
Analyzed
01-06-03

Units
mg/L

Result
2

POL
2

Client Sample ID 030103/TF2+00/M/A
Lab ID 111056-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030103/TDNE/M/A
Lab ID . 111056-03

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030103/TDN(150)/M/A
Lab ID 111056-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030103/TDNW/M/A
Lab ID 111056-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.

W 'd 'ON XVJ 3UW3S~11S Hd 09:20 301 8002-AO-NVf



STL Seattle

Client Sample ID
Lab ID

030103/TDS(300)/M/A
111056-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.

SO 'd 'ON 3UW3S~tLS Hd 09:20 3RL £002-10-NVf
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Uoyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

January 5, 2003

TRANSMTTTAL

To: Iain Wingard
John O'Loughlin K <^ / / -/

A .~,Lul4 /
Subject: Compliance Monitoring/Totem Marine 1/5/03

PFelirnjpafy Data Transmittal

Attached please find results from compliance monitoring for light riprap placement in the toe
berm at Totem Marine. As will be discussed in this note, turbidity was a problem with
placement throughout the day. I believe that placement of riprap spalls should be halted
until we are able to jointly meet and to discuss how to best proceed. Operational measures
available to us may not be sufficient to counter the placement of rock that contains
substantial amounts of fines. After inspecting the barge materials at the end of the day, I
came away with the opinion that we may need to secure materials that do not contain the
fines (and potentially silt). The alternative is to substantially slow down operations by placing
rock at a substantially slower rate. The most immediate concern is of course water quality. A
consequence of proceeding substantially slower, is that the cost and time to complete the job
will likely increase. .

During the morning sampling event, turbidity values were observed to be increasing at the
down-current sampling station, TDN. Initial results were 11.8 NTU (acceptable). However,
the monitoring team was reluctant to stop monitoring since it was obvious from direct
observation of the process, that turbidity was being generated by quarry spall placement at
an approximate rate of 1 bucket every 4 or 5 minutes. We elected to continue monitoring.
Upon resampling at 1125, the turbidity had increased to 26.9 NTU at station TDN. I called
ACC-Hurlen and notified them that I was stopping work. I also called John O'Loughlin and
EPA (Piper Peterson Lee). Within 35 minutes, the turbidity reading at the TDN station had
dropped to 14.5 NTU. ACC Hurlen continued working on site (lead-line soundings of the toe
berm), but in-water placement of quarry spalls was halted. At noon Hurlen went to lunch
and there was no more in-water work.

After lunch I met. with ACC-Hurlen (Marty) and observed all operations for the afternoon
(from the derrick cab and on shore) while the sampling team picked up the monitoring. By
the time in-water work had restarted, the tide had changed to a flood tide and new
monitoring points were established. Initially work was going fine. Marty was proceeding
very slowly following the procedure described below:

• The box was filled with quarry spalls and lowered to position just above the water.
• The box was then lowered very slowly into the water.

Totem Marine 1 5 03



• Water was allowed to flow slowly up through the box to avoid turbulent conditions
(rapidly escaping entrapped air) that would disturb fines and increase turbidity).

• As soon as air had stopped escaping from the box, Marty lowered the box slowly
through the water column to rest it on the edge of the last pile of quarry spalls that
was placed in the water.

• The box was opened and slowly raised through the water column.

As I observed this process from the derrick, I was able to see turbidity "cloud" as soon as the
box was lowered slowly into the water. This cloud was visible, distinct and dissipated fairly
rapidly from the surface. As the box was lowered slowly through the water column, some
additional bubbles rose to the surface, but any potential added turbidity was masked by
lowering the box into the water just mentioned. Placement of the box on the edge of the toe
berm could be observed fairly easily. Although it may be possible to lower the box to near
bottom, the procedure employed by Marty appeared to be reasonable although some
additional discussion is appropriate on measures to minimize turbidity impacts.

As Marty raised the box slowly, he pointed out that if you pull the box up too quickly, a vortex
will be created that will also cause additional turbidity. My impressions are that Marty raised
the box slowly. At this time rock was being placed at a rate of 5 to 7 minutes per box. As
directed, Marty had slowed down the operation.

Nevertheless, when we occupied Station TDSE the sampling team elected to do a field
duplicate. This consists of sampling ail depths, recording Salinity, DO, T, and Turbidity: As
soon as the TSS sample was collected, the station is resampled to generate field duplicate
data. In the intervening minutes the turbidity had jumped to 33.4 NTU. However, our
instrument readings for turbidity were apparently bouncing all over the place. The sampling
crew contacted me and indicated that they were having a problem and needed to check their
instrument and recalibrate before proceeding.

At that time I elected not to stop work until the monitoring crew could work out the cleaning
and recalibration with fresh standards. Station TDSE was reoccupied and a reading of 13
NTU was obtained. In the interim ACC-Hurlen had stopped placing rock and a crew in the
skiff was conducting lead-line soundings.

As I mentioned earlier, placement of riprap turned out to be more problematic on this day
than anticipated. When work stopped, I talked with Marty, and he took me out on the barge
to visually inspect the rock. The rock remaining on the barge appeared to contain clumping
fines suggesting silts and potentially some clay.

I am recommending several courses of action for placement of light riprap:
• The rate of placement must be substantially slower (10 to 12 minutes/box)
• Rock from Glacier may require washing or other means to reduce fines
• Filter cap materials must not be mixed with rock
• Riprap should be inspected (and potentially rejected) prior to loading on the barge.

• Totem Marine I 5 03 Page 2 of 3



• A turbidity curtain should be installed around the active work area. Because of
currents, the curtain must be weighted and of a pore size to allow passage of water.

Please note than even if some filter cap material was mixed with light riprap, as suggested by
John Oloughlin, this also indicate that placement of filter cap materials may be much more
problematic than previously anticipated.

In spite of problems encountered on this day, it is clear that our monitoring efforts are up to
the task of detecting turbidity arising from construction activity. Notably, dissolved oxygen
levels were acceptable and increased as would be expected for a flood tide.

Because much of the remaining work on this project will focus on capping, I am requesting
that representatives from EPA, City of Tacoma, ACC-Hurlen, and Manson meet to discuss the
problems associated with quarry spalls, light riprap, and filter cap materials.

Michael Lloyd
Lloyd & Associates, Inc.

Totem Marine 1 5 03 Page 3 of 3



Construction Compliance Monitorin

Station

TDS (up-current)

030105/TDS/M/A

Deep

TONE (down)

030105/TDNE/M/A

Deep

TDN150 (down)

030105/TDN150/M/A

Deep

TDN300 (down)

030105/TDN300/M/A

Deep

TDNW(down)

030105/TDNW/M/A

Deep

Station 2+00

030105n"2/M/A

Deep

Depth/D
TB(ft)

3

21

38/42

3

21

37/42

3

21

36/41

3

21

37/42

3

21

37/42

3

27

48/53

Pre-Survey Calibration

Post-Survey Calibration Check

Salinity

(PPD

28.2

296

29.8

28.0

29.7

29.8

29.1

29.7

29.8

28.6

29.7

29.8

28.6

29.7

29.9

28.7

29.2

29.9

Salinity FD

(PPD

29.2

29.3

29.8

S. High 1/5

S. High 1/5

£ Date: Jan 5 Totem Marine • Ebb Tide/A

DO
(mg/L)

6.4

5.9

5.7

6.3

6.1

5.6

5.9

5.7

6.0

6.0

5.7

5.9

5.7

5.3

5.1

6.2

6.4

6.4

DO/FD
(mg/L)

5.8

6.1

5.7

Turbidity
(NTU)

0.5

0.1

1.5

1.3

0.1

6.9

0.4

0.5

15.5

1.0

1.5

11.8

0.8

0.7

4.3

0.1

0.1

0.1

Calibration acceptable

Calibration acceptable

Turbidity

FD (NTU)

3.5

0.3

19.5

Temp9C

9.6

9.7

9.7

. 9.5

9.7

9.7

9.7

9.7

9.7

9.6

9.7

9.7

- 9.7

9.7

9.7

9.6

9.6

9.6

Temp/FD

9.7

9.7

9.7

TSS
(mg/L)

3

3

3/5

3

3

2

•GPS Coordinates
(N/E. m)

5.233.652

5.233.787

5.233.750

5.233,746

5,233,700

5,233.465

542.846

542.853

542,874

542,827

542,826

542.492

DO calibrate In saturated air/salinity correction

DO calibrate in Saturated air/salinity correction

Time

915

910

905

935

930

925

950

945

940

1017

1013

1010

1032

1028

1025

1046

1043

1040

Comment

Sample taken at edge of

debris boom

High turbidity at 150'

Elevated turbidity at 11. 8

Weather Condtions Partly cloudy,
warm, wind from NW

Sampling team conducted a number of turbidity checks after completing the sampling event to determine if elevated turbidity at TDN300 was going to

develop into a problem with turbidity. This data is presented on page 43 of notebook (pages provided). At 1 125 to 1 129 the following data was obtained:

TDN300 (down)

Mid

Deep

3

20

34/39

29.5

29.8

29.9

5.6

5.5

5.2

0.1

0.1

26.9

9.6

9.7

9.7

5,233.746 542.827 1129

1127

1125

Still an ebb tide

Turbidity exceeded compliance

Notified ACC-Hurlen about turbidity. Rather than wait for us to tell them to stop, they had stopped placing quarry spalls and did soundings on toe berm, then

broke for lunch. Notified John O'Loughlin and EPA about turbidity problem. Sampling team continued monitoring at TON (300') with the following results

before stopping for lunch as there was no in-water work on-going

TDN300 (down)

Mid

Deep

3

20

34/39

29.1

29.7

29.8

5.3

5.0

5.2

1.3

1.3

14.5
Pieplred By/Dale:

M. Lloyd 1/5

5.233,746 542.827 1204

1202

1200
Reviled to Include TSSdiU j

Turbidity in TDN (deep) dropped

to 14.5 NTU in about 35 minutes

L&AI



Construction Compliance Monitorin

Station
TON 300 (up-current)

030105/TDN/M/B

Deep

IDS 150 (down)

030105/TDS/M/B

Deep

TDSE (down)
030105flDSE/M/B + dup

Deep

Depth/D
TB(ft)

3
20

34/39

3

19

33/38

3
18

32/37

Salinity

(PPO

28.4

29.8

29.8

29.2

29.8

29.9

27.8

29.8

29.9

Salinity FD
(PPt)

28.8

29.8

29.9

g Date: Jan 5 Totem Marine - Flood Tide/B

DO
(mg/L)

7.0

6.8

6.6

7.3

6.9

9.8

7.0

6.7

6.6

DO/FD
(mg/L)

6.9

6.8

6.7

Turtidity
(NTU)

1.1

1.3

2.4

1.5

1.9

7.9

2

5

8.3

Turbidity
FD (NTU)

1.8

4.0

33.4

Temp °C

9.8

9.7

9.7

9.8

9.7

9.7

9.8

9.7

9.7

Temp/FD

°C

9.8

9.7

9.7

TSS
(mg/L)

2U

3

2/2

GPS Coordinates
(N/E. m)

5,233,746

5,233,678

5,233,631

542.827

542,888

542,898

Time

1331

1330

1325

1340

1338

1335

1354

1352

1342

Comment
Slack tide/turning to flood

ACC-Hurlen placing rock

Sample taken at south edge of

derrick.

Flood tide

Unstable response on turbidity probe noted with field duplicate. Probe cleaned and recalibrated with fresh standard for repeat analysis of TDSE

TDSE (down)

Mid

Deep

TDS (down)

030105/TDS/M/B

Deep

TDSW (down)
030105/TDSW/M/B

Deep

3

19

33/38

3

20

34/39

3
20

34/39

Pre-Survey Calibration

Post-Survey Calibration Check

27.4

29.8

29.8

27.4

29.8

29.9

28.2

29.8

29.9

S. High 1/5

S. High 1/5

7.6

7.0

7.0

7.5

7.2

7.4

7.2

7.5

7.5

*

4.8

2.8

13.0

3.1

1.6
3.2

2.2
1.5

1.9

Calibration acceptable

Calibration acceptable

9.8

9.7

9.7

9.7

9.7

9.6

9.8

9.7

9.7

2U

2U

5.233,631

5,233,652

5,233,689

542,898

542,856

542,829

DO calibrate in saturated air/salinity correction

DO calibrate in Saturated air/salinity correction

1458

1455

1452

1509

1507

1506

1520

1519

1517

DO collected for COT

Upcurrent Turfa = 2.4

In-water work stopped

No in-water work

Weather Condtions Partly cloudy,
warm, wind from NW

High turbidity measured with turbidity probe during a field duplicate taken within minutes of the initial readings is an estimate since the results were bouncing all
over. Because of this instrument was cleaned and recalibrated. Repeat analysis of sampling point yielded a turbidity of 13 mg/L as noted above. If background
readings are considered (TON), then the actual turbidity increase was potentially less than 13 mg/L.

Prepared By/Dale:

M.Lloyd 1/5

Reviled lo include TSS data

L&AI
I 1- .... , ,„ , , , ^



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Tnea Foss

^^ Date Received 01-06-03

General Chemistry Parameters

Client Sample ID 030105/TDS(300)/M/A
Lab ID 111054-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 05/TDNE/M/A
Lab ID 111054-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030105/TDN(150)/M/A
Lab ID 111054-03

^rameter
^^al Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030105/TDN(150)/M/DUP
Lab ID 111054-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030105/TDN(300)/M/A
Lab ID 111054-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030105nDNW/M/A
Lab ID 111054-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030105/T2+00/M/A
111054-07

^•rameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030105/TDN(300)/M/B
Lab ID 111054-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
NO

PQL
2

Client Sample ID 030105/TDS(150)/M/B
Lab ID 111054-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030105/TDSE/M/B
Lab ID 111054-10

"arameter
->tal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
2

PQL
2

.

Client Sample ID 030105/TDSE/M/DUP
Lab ID 111054-11

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030105/TDS(300)/M/B
Lab ID 111054-12

Parameter

Total Suspended Solids

Method

EPA 160.2

Date
Analyzed

01-06-03

Units

mg/L

Result

ND

PQL

2

Client Sample ID 0301 05/TDSW/M/B
Lab ID 111054-13

Parameter
Total Suspended Solids

•

Method
EPA 160.2

Date
Analyzed
01-06-03

Units
mg/L

Result
ND

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111040-5
1159-002

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mq/L)
120

Duplicate Result
(mg/L)

120
RPD (%^

0.0
/ Flag

STL Seattle \$ a part of Severn Trent Laboratories, Inc.
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] Lloyd & Associates, Inc.
[ 38210SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

January 6, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Totem Marine 1/6/03
Final Data Transmittal

Attached please find results from compliance monitoring during the pour on grout mats at Totem
Marine. Visual observations from the sampling boat indicated no persistent impact on turbidity
Contact with the divers indicated that although there was a small leak in one of the bags, there
was no impact on water quality.

Before leaving the area, the sampling crew conducted a quick round of sampling for the ebb
tide. Dissolved oxygen levels were good. Elevated turbidity was observed up-current at Station
TDS which was 300' south. This turbidity is unrelated to site activities.

i LIKE

Micnael Lloyd '
Lloyd & Associates, Inc.

&.
' inn.

n

3/26/0

r\Cbnstruction Project.
^ ^otem Dock Areas.

Work Area No.2

Totem Marine 1 6 03.doc



Construction Compliance Monitorin

Station

TDNW (down-current)

Mid

Deep

Depth/D
TB(ft)

3

19

34/39

Salinity
(PPt)

28.8

29.7

29.9

Salinity FD

(PPt)

g: Totem Marine Date: JAN 6 Slack going to Ebb Tide

DO
(mg/L)

6.5

6.2

6.5

DO/FD
(mg/L)

Turtidity
(NTU)

1.9

1.7

3.2

Turbidity
FD (NTU) Temp °C

9.7

9.7

9.7

Temp/FD
°C

TSS
(mg/L)

GPS Coordinates
(N/E, m)

5,233,700 542,826

Time

1206

1201

1159

Comment

Slack tide going to ebb

TDN (down-current)

Mid

Deep

TONE (down-current)

3

19

34/39

3

19

33/38

28.7

29.7

29.9

27.8

29.7

29.9

6.3

6.2

6.4

6.3

6.2

6.4

2

1.4

2.5

1.9

1.1

2.6

9.6

9.7

9.7

9.7

9.7

9.7

5,233,746

5.233,787

542,827

542,853

1211

1210

1209

1215

1214

1213

Crews filling the grout mat

with grout during monitoring

in water.

•1

TDS (up-current)

Mid

Deep

3.0

21.0

36/41

Pre-Survey Calibration

3.0

21.0

41.0

S. High 1/6

6.1

6.1

6.0

2.1

2.2

17.0

9.7

9.7

9.7

5,233,652 542,856 1202

1201

1159 Turbidity observed up-current

10.12 mg/L In Dl water /~

Clear sunny day, water visibility good. Survey conducted by S.High and D. Berta/ TSS samples not collected. V

Visual observations from diver indicated that there was no turbidity plume created even though there was a hole in one of the bags.

Readings near the grout mat indicated no apparent turbidity.

Simplified standard sampling conducted to verify no apparent impact on the waterway form construction activity.
Prepared By/Date: ,. /j /) /) / I

Michael Lloyo^/^^^^r><_--/T/^f€r/^ fa/^Otf-WS *3/z&fo^ L&AI
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fl Lloyd & Associates, Inc.
38210SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905(v/f) rml@centurytel.net

January 6, 2003

TRANSMITTAL

To: John O'loughlin
Iain Wingard

From: Michael Lloyd

RE: Weekly Water Quality Monitoring Report 1/6/03

Daily water quality monitoring reports have been previously submitted to the City of Tacoma.
These reports will be finalized as soon as final laboratory reports for TSS from STL have been
provided.

Water Quality Monitoring was at Totem Marine was conducted on January 2nd, 3rd, and 5th.
As noted in daily reports, turbidity problems with capping activities will continue to be an
issue for the project. Field duplicate samples have been analyzed by field instrumentation
and the City of Tacoma. In general the field measurment has been lower (more
conservative) than the Winkler Titration results.

Also attached are copies of notebook pages from 12/27 to 1/5 as requested.

Michael Lloyd (J
Lloyd & Associates, Inc.

cc. CQC
File

Weekly report 1 6 02 Page 1 of 1



n
u Lloyd & Associates, Inc.

38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

January 7, 2003

TRANSMrTTAL

To: Iain Wingard
John Oloughlin

.Subject: Compliance Monitoring/Totem Marine 1/7/03.
Preliminary Data Transmittal

Attached please find results from compliance monitoring for riprap placement in the toe berm
at Totem Marine. Monitoring results include additional points established for turbidity
compliance at 350' as shown in the sampling rose below. Field notebook pages for 1/6 and
1/7 are attached.

ACC-Hurlen had obtained a new load of rock that was visually much cleaner that materials
observe on January 5th. In truth very little rock was placed because of a lack of entry
agreements to the north and south.

Field duplicate data was gathered for sampling station TDN150. Salinity, dissolved oxygen,
turbidity, and temperature readings were consistently close for all parameters. Winkler
Titration results for sample 030107/TDN300/M/A yielded dissolved oxygen results for the
field duplicate and a laboratory duplicate of 6.3 and 6.4 mg/L (L&AI data). Data measured in
the field yeilded a result of 6.1 mg/L.

3-ao f t . W Q
€"ompl iance
Boundary

300 f t .
Compl i
Boundary

1

Michael Lloyd ]/
Lloyd & Associates, Inc.

M 707500

150 ft. WQ
Compl iance
Boundary

707000

Th eaiF o s s
'onstr uction

i ect.
em Dock

Totem Marine 1 7 03



Construction Compliance Monitoring Date: JAN 7 Totem Marine - Slack/Ebb

Station/Sample

TDS350 (up-current)

- Mid

Deep

TDS300 (up-current)

030107/TDS300/M/A

Deep

TDN1SO (down-current)

030107n~DN150/M/A

Deep

TDN150 (down-current)

Mid

Deep

TDN300 (down-current)

030107/TDN300/M/A+Dup.

Deep

TDN350 (down-current)

Mid

Deep

TDNE300 (down-current)

030107/TDNE300/M/A

Deep

TDNE3SO (down-current)

Mid

Deep

TDNW300 (down-current)

030107/TDNW300/M/A

Deep

TDNW350 (down-current)

Mid

' Deep

Station 2+00

030107/TF2/M/A

Depth/D

TB(ft)

3

21

37/42

3

22

38/43

3

21

37/42

3
21

37/42

3

22

38/43

3

21

37/42

3

7

11/14

3

9

12/17

3

21

36/41

3

21

36

3

24
42/47

Salinity
(PPt)

28.2

29.5
29.7

28.1

29.5

29.7

28.7

29.7

29.8

28.8
29.6

29.8

28.9

29.6

29.8

28.3

29.7

29.8

29.0

29.2

29.4

29.0

29.4

29.5
28.3

29.8

29.9

28.3

29.7

29.9

29.5

29.7
29.8

DO
(mg/L)

6.5

6.3

6.4

6.4

6.1

6.0

6.4

6.2

6.5

6.3

6.2

6.8

6.4

6.1*

6.2

6.6

6.2

6.1

6.2

6.2

6.3

6.2

6.1

6.2

6.0

5.8

6.1

6.1

6.1

6.7

6.9

6.8
6.9

Turbidity
(NTU)

1.5

1.2
2.6

1.5

1.4

11.2

1.4

1.8

2.7
1.4

1.8

2.8

1.9

2.3

3.1

1.5

1.3

2.8

5.2

5.2

3.0

3:0

1.8

1.8

1.6

2.0

2.1

2.2

2.2

2.6

1.9

1.6
0.9

Temp

°C

9.7

9.7

9.7

9.7

9.7

9.7

9.5
9.7

9.7

9.5

9.7

9.7

9.4

9.7

9.7

9.5

9.7

9.7

9.6

9.6

9.7

9.5

9.7

9.7

9.4

9.7

9.6

9.6

9.7

9.7

9.6

9.6
9.6

TSS
(mg/L)

2

3/2

3

2

5

GPS Coordinates (N/E,
m

5,233,659

5,233.683

5,233,810

5.233,8*0

5,233,835

5,233,846

5,233,860

5,233,871

5,233,793

5,233,797

5,233,670

542,905

542,880

542,871

542,87?

542,838

542,827

542,884

542,875

542,815

542,800

542,905

Time

1005

1004

1003

1005

1004

1003

1030

1029

1028

7033

7032

1031

1040

1039

1037

1102

1101

1059

1117

1116

1114

1128

1126

1125

1135

1134

1133

1142

1141

1140

947

946
944

Comment

Slack/ Ebb Tide

No TSS at 350'

Slack/ Ebb Tide
3lacement of riprap on-going

D0>5:0 mg/L

Field Duplicate of TDN150

Field Duplicate of TDN150

Field Duplicate of TDN150

Winkler Titration/COT & L&AI

No TSS at 350'

Ebb tide

No TSS at 350'

No TSS at 350'

Pre-Survey Calibration S. High 1/7 10.7 mg/L

DO Calibration as per manufacturer's specifications. Presurvey calibration in Dl was 10.7 as noted in field notebook.

Survey work conducted by D. Berta and S. high Clear. warm & sunr>y weather

Notebook pages for 1/6/03 and 1/7/03 attached to submittal.

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

*Winkler samples collected as FD with Wheaton type Bomb L&AI Winkler results = 6.3, 6.4 mg/L

Prepared By/Date: *"- — jt

M.Lloyd 1/7 fJlMfV^r

Preliminary

L&AI



STL Seattle

Client Name
Project Name
Date Received

Lloyd & Assoc. Inc.
THEAFOSS

01-07-03

General Chemistry Parameters

Client Sample ID
Lab ID

030107HT2+00/M/A
111099-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-08-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030107/TDS(300)/M/A
Lab ID 111099-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-08-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030107ATDN(300)/M/A
Lab ID 111099-03

parameter
"otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-08-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030107fTDN(300)/M/DUP
Lab ID 111099-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-08-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030107/TDNE(300)/M/A
Lab ID 111099-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-08-03

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030107ATDNW(300)/M/A
111099-06

^Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-08-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.
4



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number:

Batch QC
111096-1
1159-006

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

2

Duplicate Result
(mg/L)
1.67

RPD (%)
18

Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905

January 9, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Totem Marine 1/9/03
Preliminary Data Transmittal

Attached please find results from compliance monitoring for riprap placement in the toe berm at Totem Marine.
Monitoring results include additional points established for turbidity compliance at 350' as shown in the sampling
rose below. Tidal flow for the first sampling event was a flood tide with maximum high tide estimated for after
1010. Tidal flow for the second sampling event was on an ebb tide.

ACC-Hurlen had obtained a new load of rock that was visually much cleaner that materials observe on January
5th. Materials later in the afternoon likely contained some filter cap material. Placement was along the south and
west side of the toe berm. Operator was intentionally working an even pace to keep turbidity down although
afternoon work was not observed to be as controlled (per lain Wingard).

Field duplicate data collected for sampling station TDNW300 was acceptable for all parameters (dissolved
oxygen, turbidity, salinity, temperature). TSS duplicate samples submitted to STL.

Data measured in the field with the YSI Sonde yielded a result of 6.2 mg/L for sample 030109/TF2/M/A
submitted to the City of Tacoma for Winkler Titration. Results not reported by City of Tacoma.

\ 350 ft. WQ
\ Compliance
\. Boundary^

.- \
300 fig WQ
Compl ence
B o u n ctei r y

|° H 7 .-•? 000

Lloyd & Associates, Inc.

o tdn-350_ngg,5B
o N 70700<£27+ ' < *

~

Construct iontds\w-300
•T

SO-.Vtdfc

• Totem Marine 1 9 03.doc



Compliance Monitoring; Totem Marine Date; January 9, 2003

Station/Sample

TDN350 (up-current)

Mid

Deep

TDN300 (up-current)

030109/TDN300/M/A

Deep

TDS150 (down-current)

030109/TDS150/M/A

Deep

TDS300 (down-current)

030109/TDS300/M/A

, Deep

TDS350 (down-current)

Mid

Deep

TDSE300 (down-current)

030109/TDSE300/M/A

Deep

TDSE350 (down-current)

Mid

Deep

TDSW300 (down-current)

030109/TDSW300/M/A

Deep

TDSW350 (down-current)

Mid

Deep

Station 2+00

030109/TF2/M/A

Deep

Depth/D

TO (ft)
3
20

35/40

3
20

34/39

3
20

35/40

3
20

34/39

3
20

35/40

3
16

27/32

3
15

25/30

3
22

36/41
3

21
37/42

3

23
41/46

".SalhiHy

(PPt) -I

27.3
29.7
29.7
27.4
29.7
29.8

27.7
29.7
29.8

27.5
29.7
29.8
27.3
29.7
29.8

27.1
29.7
29.8
27.4
29.6
29.7

27.9
29.7
29.8
28.7
29.7
29.8

28.1

29.4
29.8

DO
;;(mg/L)

6.2
6.5
6.5
6.1
6.4
6.4

6.1
6.2
6.5

6.2
6.3
6.2
6.1
6.2
6.3

6.2
6.1
6.2
5.8
6.0
6.1

6.1
6.4
6.3
6.2
6.4
6.3

6.3

6.2*
6.1

Turbidity
(NTUj...

1.6

0.6

2.0
1.3
0.6
1.0

1.5
1.5
1.8

1.4
0.9
1.2
1.8
1.1
1.4

1.8
1.2
1.3
1.6
1.1
1.7

1.3
1.0
2.0
1.1
0.4
1.3

0.9

0.7
0.4

Temp.
" ">C

9.4
9.6
9.6
9.4
9.6
9.6

9.4
9.6
9.6

9.5
9.6
9.6
9.4
9.6
9.6

9.1
9.6
9.6
9.4
9.7
9.7

6.3
6.2
6.1
9.5
9.6
9.6

9.3

9.5
9.7

TSS
"(man.)-

'.'.'•' : ','" ' '<•• '•

2
•

2

2U/2U

2

2

44

GPSCdordir
m

5,233,756

5,233,745

5,233,633

5,233,593

5,233,579

5,233,590

5,233,566

5,233,618

5,233,604

5,233,465

iatesXN/E.

542,863

542,874

542,909

542,916

542,913

542.943

542,946

542,875

542,864

542,492

Time

744

743

742

749

748
747

801

800
759

805

804

803

817

816
815

827

826

825

822

821
820

839

838

838

836

835

834

902

901
900

Comment :

Flood Tide

rock placement on-going

in toe berm on S. end

Station moved to just west of

Crowley Tug

»

T^ujslc^d^ e.

Station moved to just N of

Fire Boat

Pre-Survey Calibration S. High 1/9 99.5% in moist air

DO Calibration as per manufacturer's specifications. Water is c3'"1- no floating debris

Survey work conducted by D. Berta and S. high Clear.cool & sunny weather

Turbidity Calibration as per manufacturer's specifications. Calibration at 0. 10 ntu's Air T = 3 °C

Hurien placing rock at south end of Totem Marine.

*DO sample collected for City of Tacoma analysis by Winkler.

Prepared By/Daw:

• M. Lloyd 1/9

TSS Data Update l\ f

'Vnx . iM& L&AI



Compliance Monitoring; Totem Marine Date; January 9, 2003

i:^£-/4--"S:--_~i • - - • • - ' • - ' - . . .
•-̂ r". sJabdni/Sarnpie ' • ' • . ' ' • •

TDS350 (up-current)

Mid

Deep

TDS300 (up-current)

030109/TDS300/M/B

Deep

TDN1 50 (down-current)

030109/TDN150/M/B
Deep

TDN300 (down-current)

030109/TDN300/M/B

Deep

TDN350 (down-current)

Mid

Deep

TDNE300 (down-current)

030109H'DNE300/M/B

Deep

TDNE350 (down-current)

Mid

Deep

TDNW300 (down-current)

030109/TDNW300/M/B

Deep

TDNW300 (down-current)

030109fTDNW300/M/B-dup

Deep

TDNW350 (down-current)

Mid

Deep

Depth/D
TBiflte

3
18

30/35

3
18

30/35

3
16

27/32

3
17

29/34

3
17

29/34

3
12

19/24

3
12

18/23

3
18

30/35

3
18

30/35

3
18

30/35

SaBntty^
; <pp»j.: '"
25.0

29.5

29.7

27.9

29.5
29.6

28.7

29.6
29.7

28.5

29.5
29.7

28.8

29.6
29.7

28.9

29.5

29.6
28.7

29.6
29.6

28.7

29.6

29.7

28.8

29.6

29.7

28.5

29.6

29.7

DO
.(mg/L)

6.9
6.1
6.1
6.3
6.1
6.1

5.9
5.9
6.3

6.1
5.9
6.6
6.0
6.0
6.6

5.7
5.5
5.5
5.7
5.7
6.2

6.4
6.3
6.5
6.5
6.3
6.5
6.6
6.5
6.7

Turbidity.
(WTU)T

1.9

1.8
1.9
2.4
1.8
1.9

4.5
4.2
3.3

3.7
4.5
6.6
10.0

4.7
5.4

5.7
3.5
10.4

4.7
4.2
4.8

1.3
1.9
2.2
1.4

1.6
2.2
1.2
2.3
2.0

Temp"

?;-*cM
9.3
9.7
9.6
9.3
9.7
9.6

9.5
9.6
9.6

9.5
9.6
9.6
9.4
9.6
9.6

9.5
9.6
9.6
9.4
9.6
9.6

9.5
9.6
9.6
9.5
9.6
9.6
9.4
9.6
9.6

TSS •
,:(rrig/L)

'• S-.:: '•

i1 ".. :' - '"

'.'••'' :'.'..-: .

3

5

•;:-;'-
: •• • •

4

•:..,.,. •

4

.. - .

: - • • • • • .

2

5

GPS Coordinates (N/E,
'". .•!-^::-rn ::,̂ :...v :

5,233,579

5,233,593

5,233,713

5,233,745

5.233,707

5,233,763

5,233,785

5,233,703

5,233,703

5,233,707

542,913

542,916

542,907

542,874

542,836

542,892

542,911

542,851

542,851

542,836

Time

1414

1413

1412

1421

1419

1417

1520

1518
1515

1508

1506

1504

1501

1458
1455

1544

1540

1536

1534

1532

1531

1440

1438

1437

1451

1445

1441

1435

1433

1431

Comment

Ebb Tide

rock placement on-going

n toe berm on S. end

TSS Sample

TSS sample

Some near surface turbidity

Moved to position close to

debris berm

Slightly elevated turbidity

Field duplicate

Field duplicate

Field duplicate

Pre-Survey Calibration D. Berta 1/9 99.7% in moist air

DO Calibration as per manufacturer's specifications. Water is c3'"1- no floating debris

Survey work conducted by D. Berta . Clear.cool & sunny weather

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, 10 ntu's

Hurlen placing rock at south end of Totem Marine. At 1600 they stopped and started pulling piling

Observed release of grout into water during sampling. Release form pump hose when placing into mat.
Prepared By/Date:

M. Lloyd 1/9

TSS Update . i

s//h^ tl/̂ Joj, L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

•
Date Received 01 -1 0-03

"
General Chemistry Parameters

Client Sample ID 030109ATDS150/M/A
Lab ID 111178-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 09/TDS300/M/A
Lab ID 111178-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030109/TDS300/M/A-DUP
Lab ID 111178-03

^rameter
•̂al Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030109/TDSW300/M/A
Lab ID 111178-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030109ATDN300/M/A
Lab ID 111178-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030109/TDSE300/M/A
Lab ID 111178-06

Parameter
Total Suspended Solids

• .

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030109/T2+00/M/A
111178-07

nffameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

030109/TDS150/M/A
111178-01
1159-008

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
218

Duplicate Result
(mg/L)
242

RPD (%)
10

Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle
i n

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

• Date Received 01-10-03

•
General Chemistry Parameters

Client Sample ID 0301 09/TDNW300/M/B
Lab ID 111179-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030109nTJS300/M/B
Lab ID 111179-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030109/TDNW300/M/B-DUP
Lab ID 111179-03

irameter
^^al Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030109/TDNE300/M/B
Lab ID 111179-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030109/TDN150/M/B
Lab ID 111179-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030109/TDN300/M/B
Lab ID 111179-06

Parameter
Total Suspended Solids

•

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111170-1
1159-008

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
218

Duplicate Result
(mg/L)

242
RPD (%)

10
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 10, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Totem Marine 1/10/03
Preliminary Data Transmittal

Attached please find results from compliance monitoring for riprap placement in the toe berm at Totem Marine.
Monitoring results include additional points established for turbidity compliance at 350' as shown in the sampling
rose below. Tidal flow for the sampling event was an ebb tide. Water quality monitoring results were acceptable
at all stations and depths.

Placement was along the north side of the toe berm. Apparently, a right-of-entry agreement was obtained.
Operator was reportedly working an even pace to keep turbidity down.

Field duplicate data collected for sampling station TDS300 was acceptable for all parameters (dissolved oxygen,
turbidity, salinity, temperature). TSS duplicate samples submitted to STL Shortly after the duplicate data was
collected, readings on DO at TDS350 were low (although above 5.0 mg/L). A check on calibration indicated a
problem. D. Berta performed probe cleaning, new membrane, and recalibrated in the field before completing the
survey.

Data measured in the field with the YSl Sonde yielded a result of 5.8 mg/L for sample Q30110/TDS300/M/A.
Winkier titration results for this sample yielded 6.4 and 6.5 mg/L

MichaelLlbyd
Lloyd & Associates, Inc.

3-5.0 f t . W Q i
^^^Cbmpl iance —;—

A — r \ ^Boundary i
A'- ' \ 300 ft. WQ-

Compl iance
Boundary

150 f t . W Q
Corrpl iance
Boundary

_p%errfDock
AV ea s.

" tds-350 tdse-350

• TotemMarine11003.doc



Construction Compliance Monitoring Date: JAN 10 Totem Marine - Ebb Tide

Station/Sample

TDS300(up-current)

030110/TDS300/M/A

Deep

TDS300 (u f̂urrem)

0301 10/TDS300/M/A-Dup

Deep

TDS350 (up-current)

Mid
Deep

TDN150 (down-current)

030110/TDN150/M/A

Deep

TDN300 (down-current)

030110/TDN300/M/A

Deep

TDN350 (down-current)

Mid

Deep

TDNE300 (down-cum>nt)

030110/TDNE300/M/A

Deep

TDNE350 (down-current)

Mid

Deep

TDNW300 (down-current)

030110/TDNW300/M/A

Deep

TDNW350 (down-current)

Mid

Deep

Station 2+00

030110HT2/M/A

Depth/D
TB(ft)

3

20

34/39

3

19

19

3

19
32/37

3
17

28/33

3

17

28

3
17

28/33

2

5

8/10

3

.6
10/13

3
17

29/34

3

17
29/34

3

23
40/45

Salinity
(PPD

28.5

29.6

29.7

28.6

29.5

29.7

28.6
29.7
29.8

28.2

29.6
29.7

28.5

29.7

29.7

28.5
29.7
29.7

27.9

29.2

29.3

28.1

29.2
29.4

27.9

29.6

29.7

28.8

29.6
29.7

29.4

29.7
29.7

DO
(mg/L)

5.7

5.8*

5.9

5.8

5.9

5.9

5.2

5.2
5.5

6.6

6.6
6.8

6.5

6.7

6.8
6.4

6.5
6.8

6.7

6.5
6.7

6.7

6.6
6.9

6.4

6.6

6.6

6.4

6.5
6.5

6.5

6.6
6.5

Turbidity
(NTU)

1.6

0.9

1.1
1.6

1.0

1.6
1.1

1.5
1.8

1

3.2
3.0

1.4

2.0
2.4

1.4

2.0
2.4

1.1

1.0

0.9

0.9

0.9
1.3

0.8

1.2

1.6

1.2
1.4
1.0

1.2

0.9
0.9

Temp
°C

9.5

9.5

9.5

9.5

9.5

9.6

9.4

9.5
9.5

9.5

9.6
9.5

9.6

9.6

9.5

9.6
9.6
9.5

9.5

9.6

9.5

9.5

9.6
9.5

9.5

9.6

9.5

9.5

9.6^
9.5

9.5

9.5
9.5

TSS
(mg/L)

2U

2

4

3

2U

2

3

GPS Coordinates (N/E,
m

5.233.683

5,233.683

5,233.683

5,233.804

5,233.835

5,233,846

5.233,860

5,233,871

5,233.793

5.233.797

5.233.665

542.880

542,880

542.880

542,871

542,838

542.827

. 542.884

542.875

542,815

542,800

542,492

Time

1316

1315

1313

1322

1320

1318

1348

1347

1345

1642

1641

1640

1633

1632

1631

1629

1628
1627

1653

1652

1651

1647

1646
1645

1625

1623

1620

1618

1617

1617

941

940

935

Comment

DO by Winkler (results below)

Field Duplicate

Field Duplicate

Field Duplicate

3O readings appeared low,

nstrument checked and

recalibrated. 100.4%

Point moved north to edge of

debris boom

ACCHurien stopped placing

rock at 1700

-

Pre-Survey Calibration D. Berta 100.6 % DO in Saturated air

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta. Clear- warm & sunnV weather

Instrument recalibrated, new membrane installed, and KCL. = 100.4% DO in air. water clear

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, IQNTU's.

"Winkler samples collected as FD with Wheaton type Bomb L&AI Winkle^ results = 6.4, 6.5 mg/L (Sonde = 5.8)
Prepared By/Date:

M.Lloyd 1/10

TSS Data Update -̂, (1 . 1 ^

Muovd1/ia/mV^<///C L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss
Date Received 01-13-03

^̂ General Chemistry Parameters

Client Sample ID 030110/TF2+00/M/A
Lab ID 111215-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 1 0/TDS(300)/M/A
Lab ID 111215-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030110/TDS(300)/M/DUP
Lab ID 111215-03

'arameter
_ otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
2

PQL
2

^ ^ ^ . . . .

Client -Sample ID 030110/TDNW(300)/M/A
Lab ID 111215-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030110/TDN(300)/M/A
Lab ID 111215-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030110/TDN(150)/M/A
Lab ID 111215-06

Parameter
Total Suspended Solids

*_

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030110/TDNE(300)/M/A
111215-07

^vameter
TCital Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
NO

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

030110/TDN(150)/M/A
111215-06
1159-011

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

3.6

Duplicate Result
(mg/L)
3.43

RPD (%)
4.8

Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytd.net

January 11, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Wheeler Osgood 1/11/03
PreJitRirrary Data Transmittal

Attached please find results from compliance monitoring for riprap placement in the toe berm in the Wheeler-
Osgood Waterway. Established monitoring points are shown in the sampling rose below. Tidal flow for the
sampling event was an ebb tide. Water quality monitoring results were acceptable at all compliance stations and
depths. DO was greater than 5.0 mg/L for station WO300 (early warning point for dissolved oxygen).

Rock placement was along the south side of the waterway. Manson was working from east to west. Manson
used a clamshell to place the rock, and that seemed to work quite well. There was observable turbidity at the
immediate work zone. Nevertheless, the turbidity bloom around the actual location rapidly dissipated and did not
appear to be persistent. Manson worked quickly through the late morning into the early afternoon when the ebb
tide dictated that it was time to leave. As soon as the barge was moved to the mouth of the waterway, crews
from Manson begaon sweeping debris from the water surface.

Field duplicate data collected for sampling station WO300 was acceptable for all parameters (dissolved oxygen,
turbidity, salinity, temperature) although some variability in turbidity was observed over the sampling interval of
about 6 minutes.

Turbidty, temperature and dissolved oxygen levels were good at the compliance line at the mouth of the
Wheeler-Osgood Waterway.

Data measured in the field with the YSI Sonde yielded a result of 6.3 mg/L for sample 030111/WO300/M/B.
Winkler titration results for this sample location yielded 6.5 mg/L. The laboratory duplicate was also recorded at
6.5 mg/L for Dissolved Oxygen.

C
I Q

Michael Lloyd (/
Lloyd & Associates, Inc.

Wheel er-Osgood
Wat er way
Water

iality .
nit o/r mg

M 705 V=r—War k
<-'' / Zone, \\

/ Center\̂ \\
~ \Vv

705000

Wheeler 1 11 03.doc



Construction Compliance Monitoring Date: JAN 11 Wheeler-Osgood

^ Station/Sample

™ WO300 (down-current)

I 030111/WO300/M/A

Deep

WOS (down-current)

030101 1/WOS/M/B

Deep

WOC (up-current)

030101 1/WOC/M/B

Deep

WON (down-current)

030111/WON/M/B

Deep

WO300 (down-current)

Deep

030111/WO300/M/B

WO 300 (down-current)

Deep

0301 1 1/WO300/1WB-DUP

WOMIDS (down-current)

.̂ Deep

f WOMIDC (down-current)

Deep

WOMIDN (down-current)

Deep

Station TF 2+00

030111/TF2/M/A

Depth/D
TB(ft)

3
6

Salinity

(ppt)

28.6

29.0

DO
(mg/L)

6.3

6.3*

Turbidity
(NTU)

5.6

1.3

Temp

°C

9.3

9.5

TSS
(mg/L)

4

GPS Coordir
m

5,233,253

tales (N/E,

542,241

*YSI Sonde = 6.3 mg/L Winkler = 6.5 mg/L and 6.5 mg/L (dup)

10/13

3
7

10/14

3

10

15/20

3

7

10/15

3

7/9

5 .

3

6/B

4

3

6/8

3

7/10

3

7/10

3

22

39/44

29.4

28.8

29.4

29.5

28.3

29.6

29.7

27.3

29.5

29.5

28.7

29.4

28.6

29.4

:• ••

28.8

29.2

28.7

29.5

28.6

29.5

29.4

29.7

29.7

6.3

6.1

6.1

6.2

6.6

7.0

6.6

6.6

6.9

7.3

6.2

6.9

5.9

5.9

6.1

6.3

5.9

5.9

5.8

5.8

6.9

6.9

6.9

1.7

1.9

1.7

1.9

2.8

2.6

1.4

1.8

1.5

1.7

14.7

6.5
• ' ; ""

9.2

3.0

6.2

5.7

5.7

4.1

2.9

2.9

0.9

0.3

0.3

9.6

9.4

9.6

9.6

9.0

9.3

9.5

9.1

9.6

9.5

9.2

9.4
*' •/"••''-;'(•

9.2

9.5

9.3

9.5

9.3

9.6

9.4

9.5

9.5

9.5

9.5

4

5

4

12

11

V • • ;;

:. :, - ":-

5

5,233,284

5,233,308

5,233,331

5,233.253

5,233,253

5,233,243

523,266

523,167

5,233,465

542,994

542.994

542,994

542,241

542,247

542,184

542,184

542,184

542,492

Pre-Survey Calibration S. High 1/1 1 100.6 % in saturated air

Post-Survey Calibration S. High 1/11 89.4 % in saturated air

DO & Turbidity calibration as per manufacturer's specifications.

Time

1149

1148

1545
1147

1345

1344

1343

1349

1348

1347

1353

1352

1351

1358

1357

1359

1404

1402

1405

1408

1406

1412

1410

1414

1414

1229

1228

1225

Comment

DO compliance point

Near high tide

Winkler Titration/L&AI

Ebb Tide

Compliance points at mouth

of Wheeler-Osgood Waterway

Mid-channel

Manson moving rig out of

waterway to avoid grounding

DO compliance point

Field Duplicate

Field Duplicate

Field Duplicate

Midway between head and

mouth of channel

Mid-channel

Point relocated to S. edge of

float on N. bank of waterway

Clear, cool & cloudy

Started to drizzle at end of

survey

Survey work conducted by D. Berta and S. high

Slight sheen observed north of 11th street bridge toward "The Dock Street". Diesel like odor.

Manson worked quickly on toe berm. Some turbidity observed at placement. Rock was clean.

Prepared By/Date:

M. Lloyd 1/12 / >^Vt>C

TSS Data Update .. X

^^ t/jg/d -^ L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

•
Date Received 01-13-03

General Chemistry Parameters

Client Sample ID 0301 1 1/TF2+00/M/A
Lab ID 111214-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
5 .

PQL
2

Client Sample ID 0301 1 1/WOS/M/B
Lab ID 111214-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030 1 1 1 M/OC/M/B
Lab ID 111214-03

irameter
t̂al Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030111/WON/M/B
Lab ID 111214-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030111/WO300/M/B
Lab ID 111214-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
12

PQL
2

Client Sample ID 030111/WO300/M/DUP
Lab ID 111214-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
11

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030111/WO300/M/A
111214-07

Vnrameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

030111/WO300/M/DUP
111214-06
1159-010

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Sample Result

(mg/L)
Duplicate Result

(mg/L) Flag
Total Suspended Solids 103 90.7

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 12, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Wheeler Osgood
Preliminary Data Transmittal

Attached pieas"e find results from compliance monitoring for riprap placement in the Wheeler-Osgood Waterway.
Established monitoring points are shown in the sampling rose below. Two sampling events were conducted:

• The first was a slack tide event while rock placement was on-going along the north side of the waterway
at a small inlet.

• The seond monitoring event was during the maximum ebb tide.

There was observable turbidity (visual) at the immediate work zone . Nevertheless, the turbidity bloom around
the actual location appeared to disperse and did not appear to be persistent (visually).

Slack Tide Monitoring Discussion. Observable and detectable turbidity was present at WO300. This is the early
warning compliance station for dissolved oxygen. As shown in the attached report forms, turbidity was detected
in shallow depths although dissolved oxygen levels were acceptable (greater than 3.5 mg/L). This same trend
was observed at the mid-waterway stations (WOMID series) where turbidity was detected at 22 NTU at the
centeriine. Compliance criteria for all parameters were met at the mouth of the Wheeler-Osgood Waterway (WO
series).

Ebb Tide Monitoring Discussion. Monitoring during the ebb tide yielded results similar to those obtained during
the slack tide. Turbidity was detected in shallow depths although dissolved oxygen levels were acceptable
(greater than 3.5 mg/L) for the early warning station. Elevated turbidity was also observed at mid-waterway
(WOMID series) stations. Manson moved Derrick 3 and the barge during maximum ebb. They had just
completed placing rock prior to the move. Compliance criteria for all parameters were met at the mouth of the
Wheeler-Osgood Waterway (WO series).

Quality Control/Assurance. Instrument calibrations were acceptable for all parameters. Field duplicate data
collected for sampling station WO300 was acceptable for all parameters for both sampling events(dissolved
oxygen, turbidity, salinity, temperature). Data measured in the field with the YSI Sonde yielded a result of 6.9
mg/L for sample 030112/TF2/M/B. Winkler titration results for this sample location yielded duplicates at 6.8 and
6.9 mg/L for Dissolved Oxygen (L&AI data). A DO sample was also submitted to the City of Tacoma.

Wheeler-Osgood Waterway
_ WaterQuaty Montorrg Locators

TurtidHy
Termerature

Compliance line '̂ 55 ,̂

Michael Lloyd
Lloyd & Associates, Inc.

Wheeler 1 1203.doc moo ——



Construction Compliance Monitoring Date: JAN 12 Wheeler-Osgood/Slack

A Station/Sample
V W0300 (down-current)

030112/WO300/M/A

Deep

WO300 (down-current;

0301 12/W030<VM/A-Dup

Deep

WOS (down-current)

0301012/WOS/M/A

Deep

WOC (up-current)

0301012/WOC/M/A

Deep

WON (down-current)

030112/WON/M/A

Deep

WOMIDS (down-current)

Deep

WOMIDC (down-current)

Mid

Deep

^ WOMIDN (down-current)

P Mid

Deep

Depth/D
TB(ft)

3
6

8/13

3

6

8/13

3

11

17/22

' 3

8

11/16

3

9

12/17

3

6/9

3

5

7/12

3

5

712

Salinity

(ppt)

27.6

29.3

29.4

28.6

1.0

0.9

28.3

29.6

29.7

25.7

29.5

29.6

26.4

29.4

29.6

28.9

29.4

28.7

29.2

29.4

28.1

29.1

29.6

DO
(mg/L)

6.6

6.5

6.7

6.5

6.5

6.6

6.9

7.0

7.0

6.8

6.6

6.8

6.7

6.6

6.8

6.6

6.7

6.5

6.5

6.5

6.6

6.6

7.6

Turbidity
(NTU)

30.7

2.1

2.6

28.6

1.0

0.9

2.0

1.7

1.2

4.3

0.9

1.1

4.5

1.4

4.5

2.9

2.9

22.0

7.3

1.5

7.4

1.2

1.4

Temp
°C

9.4

9.5

9.5

9.4

9.5

9.5

9.5

9.5

9.5

9.4

9.6

9.4

9.3

9.5

9.5

9.5

9.6

9.4

9.4

9.5

9.2

9.5

9.5

TSS
(mg/L)

21

18

4

4

5

GPS Coordinates (N/E,
m

5,233,253

5,233.284

5.233.308

5,233.331

5,233,243

523,266

523,285

542.216

542,994

542,994

542,994

542,184

542,184

542,177

^ ^ -«_^^^_

Pre-Survey Calibration S. High 1/12 101.7 % in saturated air

Post-Survey Calibration S. High 1/12 101 % in saturated air

DO & Turbidity calibration as per manufacturer's specifications.

Time

1215

1214

1212

1219

1217

1216

1205

1204

1203

1158

1157

1155

1153

1151

1147

1231

1230

1229

1229

1228

1226

1224

1223

Comment
Slack tide
High tide at about 1200

Field Duplicate

Field Duplicate

Field Duplicate

Compliance points at mouth

of Wheeler-Osgood Waterway

Mid-channel

Midway between head and

mouth of channel

Mid-channel

Point relocated to S. edge of

float on N. bank of waterway

Clear, warm & cloudy

light drizzle

Survey work conducted by D. Berta and S. high

Strong sheen observed north of 1 1th street bridge toward 'The Dock Street". Diesel like odor.

Manson worked quickly on rock placement. Some turbidity observed at placement. Rock was clean.

Prepared By/Date:

M. Lloyd 1/12

rssugdaia /} / /
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Construction Compliance Monitoring Date: JAN 12 Wheeler-Osgood

Station/Sample
WO300 (down-cumnt)

030112/WO300/M/B

Deep

WO300 (down-currant)

030112/WO300/M/B
Deep

WOS (down-current)
0301012/WOS/M/B

Deep

WOC (up-current)
0301012/WOC/M/B

Deep

WON (down-current)
030112/WON/M/B

Deep
WOMIDS (down-current)

Deep
WOMIDC (down-current)

Deep
WOMIDN (down-currant)

Deep

Station TF 2+00

030112/TF2/M/B
Deep

Depth/D
TB(ft)

3

5

5/8.5

3

5
5/8.5

3

7

9/12

3

9

15/18

3

5
6/9

3

5/6

3

6/9

3
6/9

3

23
39/45

Salinity

(PPO

27.4

N/A
27.1

27.8

N/A

29.0

27.8

28.6

28.8

26.7

29.4

29.6

26.6

N/A
28.7

26.0

28.1

27.1

28.5

27.3
28.5

28.0

29.5
29.5

Pre-Survey Calibration ' S. High

DO
(mg/L)

6.3

N/A

6.3

6.2

N/A

6.5

6.5

6.3

6.4

6.5

6.6

6.8

6.3

N/A

6.2

6.4

6.6

6.1

6.1

6.2
6.4

7.7

^6.9*
6.9

Turbidity
(NTU)

48.4

N/A

38.2

32.2

N/A

15.0

1.6

2.7

2.6

1.6

1.9

1.6

3.8

N/A
5.9

17.6

24.4

15.3

16.5

24.3
23.7

0.7

0.6
0.4

Temp
°C

9.4

N/A

9.4

9.4

N/A

9.4

9.2

9.4

9.5

9.3

9.6

9.5

9.2

N/A
9.4

9.4

9.4

9.4

9.5

9.4
9.5

9.3

9.6
9.6

TSS
(mg/L)

103

78

2

3

3

3

GPS Coordinates (N/E,
m

5.233.-2S3

5,233.253

5,233.284

5,233.308

5,233,3.31

5,233,243

523,266

523.285

523.465

542,216

542,216

542,994

542,994

542,994

542.184

542,184

542,177

542.492

1/12 101 % in saturated air

Post-Survey Calibration S. High 1/12 96.9 % in saturated air

Time
1502

1501

1504

1505

1452

1451

1450

1456

1455

1454

1448

1445

1515

1514

1512

1511

1509

1509

1426

1425
1424

Comment
Maximum Ebb Tide
Derrick & Barge moving out
of Wheeler-Osgood

Compliance points at mouth

of Wheeler-Osgood Waterway

Mid-channel

TSS Sample Only

Midway between head and

mouth of channel

Mid-channel

Point relocated to S. edge of

floating docks

Clear, warm & partly cloudy

00 & Turbidity calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. high

Strong sheen observed north of 1 1th street bridge toward Thea's Park.

Turbidity observed at placement. Rock was clean, but last of rock likely had more fines.

"Winkler titration conducted on 0301 12/TF2/M/B YSI Sonde = 6.9 mg/L

L&AI = 6.8 mg/L, 6.9 mg/L
Prepared By/Data:

M.Lloyd 1/12
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STL Seattle
Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

^ Date Received 01-13-03

General Chemistry Parameters

Client Sample ID 030112/WON/M/A
Lab ID 111212-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
5

PQL
5

Client Sample ID 030112/WOC/M/A
Lab ID 111212-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
4

PQL
4

Client Sample ID 030112M/OS/M/A
Lab ID 111212-03

•

parameter
lEtaTsuspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L .

Result
4

PQL
4

Client Sample ID 030112/WO300/M/A
Lab ID 111212-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
21

PQL
21

Client Sample ID 030112/WO300/M/DUP
Lab ID 111212-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
18

PQL
18

Client Sample ID 030112/TF2+00/M/B
Lab ID 111212-06

Parameter
Total Suspended Solids

ft

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030112/WON/M/B
111212-07

m
T>arameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 1 2/WOS/M/B
Lab ID 111212-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 12/WOC/M/B
Lab ID 111212-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 1 2/WO300/M/B
Lab ID 111212-10

Parameter
^otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
103

PQL
3

Client Sample ID 030112/WO300/M/DUP
Lab ID 111212-11

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-13-03

Units
mg/L

Result
78

PQL
3

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample 10:
Lab ID:
QC Batch Number

030112/WO300/M/B
111212-10
1159-010

Method Blank
Parameter
Total Suspended Solids

ResultJmg/L)
NO

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mq/L)
103

Duplicate Result
(mg/L)
90.7

RPD (%)
13

Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
^•^^^^^^^^^^•^••i^^^^^^^^^HHMBHI^^H^^^^^^^^^^^^^^BH^^^^^^^^^^^^^^^^SH^^^^^^^^^^^^^^^^^^^^^^^^^HH^H^^^^BMi
38210SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905(v/0 rml@centurytel.net

January 13,2003

TRANSMITTAL

To: John O'loughlin
lain Wingard

From: Michael Lloyd

RE: Weekly Water Quality Monitoring Report 1/13/03

Water quality monitoring was conducted at both Totem Marine and in the Wheeler-Osgood Waterway. Daily
reports have been previously submitted for the following:

Totem Marine
January 6 - grout mat work
January 7 - riprap placement (grout mat work on-going)
January 9 - riprap placement (grout mat work on-going) •
January 10 - riprap placement (grout mat work on-going)

Wheeler-Osgood
January 11 - toe berm placement
January 12 - toe berm placement & north shore rock placement

In general .work went well at both Totem Marine and in the Wheeler-Osgood Waterway. Water quality criteria were
not exceeded for construction activity in either project location. The monitoring program for the Wheeler-Osgood
appears to work well. Manson got their work done, and water quality criteria were good.

I am also attaching revised compliance reports which have been updated with TSS data. I expect that each week
there will be a number of report revisions for TSS data (12/27 - 1/7/03). Although TSS data is informational, there
does appear to be some correlation between high turbidity and higher TSS levels (see 12 28 02 daily report).

Michael Lloyd
Lloyd & Associates, Inc.

cc. CQC
File
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Uoyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 14, 2003

TRANSMITTAL

To: lain Wingard __^- ̂  =.,
John O'Loughlin

Subject: Compliance Monitoring/Wheeler Osgood 1/14/03
Compliance Monitoring / Totem Marine 1/14/03
PrelimtrTa'ry Data Transmittal

Attached please find results from compliance monitoring for the following work activities:

• Capping work the Wheeler-Osgood Waterway; and
• Placement of riprap and filter material at Totem Marine.

Wheeler-Osqood Capping Work.
Manson Construction worked with Parametrix early in the morning to verify toe berm construction. As

soon as elevations were confirmed, filter material was placed beginning at about! 5+00. Initially, Manson tried to
use a clamshell, but instead used a re-handler bucket because the clamshell leaked material when closed. The
re-handler worked well. Placement occurred from the high end of the slope. The filter material tends to slump to
an approximate 2:1 slope. As filter material was placed from the top it would flow down slope. There was
considerable turbidity created at the waterline when filter material reached water, but the turbidity tended to
remain relatively localized within the work zone. A debris boom surrounded the work area, but there was very
little debris generated by capping.

Water Quality monitoring was conducted early in the day on a slack tide. These results are provided in
attached pages. Dissolved Oxygen levels were acceptable at the early warning stations. Turbidity was elevated
at the midpoint stations (WOMID series), particularly immediately south and mid-channel. However, the turbidity
levels at compliance points at the mouth of the Wheeler-Osgood were low. Water quality was again monitored
later in the day during the ebb tide. Some turbidity was observed at the early warning station (WO300), but all
compliance stations were acceptable for turbidity, temperature and dissolved oxygen. Later in the afternoon (still
ebb tide), the monitoring crew returned to verify that compliance criteria were met at the Wheeler-Osgood

. Waterway.
. Overall, the monitoring team was very pleased with the work at Wheeler-Osgood with the revised

monitoring plan for this waterway. Dissolved oxygen levels are good, and turbidity concentrations at compliance
locations are acceptable. This data tends to support the visual observations that the immediate turbidity
observed with placement disperses or settles within the mixing zone..

Totem Marine Capping/Rocking.
With the exception of one sampling event for rock placement, turbidity has not been a major problem.

Nevertheless, the antifipation is that filter cap placement will be a more significant problem. EPA modified the
mixing zone to provide for turbidity compliance at 350 feet from the work zone. Since the establishment of this
revised mixing zone, turbidity levels have been acceptable. Water quality monitoring was conducted at Totem
during rock and filter cap placement in the afternoon session. The morning sampling event turned out to be an
informational session as ACC-Hurten moved materials from shore to the barge while divers investigated the toe
berm. Turbidity and Dissolved oxygen levels were accceptable during the afternoon session when both rock and
filter cap materials were placed.

Quality Control/Assurance. Instrument calibrations were acceptable for all parameters. Field duplicate data
collected for sampling stations WO300 in the Wheeler-Osgood, and TDN300 at Totem Marine. This data was
acceptable for all parameters for both sampling events (dissolved oxygen, turbidity, salinity, temperature). Data
measured in the field with the YSI Sonde yielded a result of 6.6 mg/L for sample 030114/WO300/M/B. Winkler

Wheeler 1 1403.doc



titration results for this sample location yielded replicates at 6.6 and 6.7 mg/L for Dissolved Oxygen (L&AI data).
A DO sample was also submitted to the City of Tacoma.
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Construction Compliance Monitoring Date: JAN 14 Wheeler-Osgood Slack Tide

Station/Sample
WO300 (down-current)

030114/W0300/M/A

WO300 (dawiKtimnt)

0301 14/WO30Q/M/A-dup

WOS (down-current)

0301014/WOS/M/A

Deep

WOC (up-current)

0301014/WOC/M/A

Deep

WON (down-current)

030114/WON/M/A

Deep

WOMIDS (down-current)

Deep

WOMIDC (down-currant)

Deep

WOMIDN (down-current)

Mid

Deep

Station TF 2+00

030114/TF2/M/A

Deep

Depth/D
TB(ft)

3

6/9

3
6V9

3

6

9/12

3

6

9/13

3

5
7/11

2

4/5

3

6/10

3

5
7/11

3

20
36/41

Salinity
(ppt)

28.1

28.8

28.5
29.5

29.1

29.3

29.5

28.8

29.6

29.8

9.4

9.4

9.4

9.4

9.4

9.5

9.4

9.4

9.4
9.4

27.9

30.0
30.1

00
(mg/L)

6.9

6.9

7.0

6.9

7.0

7.1

7.4

7.1

7.2

7.2

7.0

7.0
7.0

26.9

•28.9

29.1

29.6

7.0

7.0
7.0

7.2

7.4

7.4

Tumidity
(NTU)

5.8

3.2

3.0

2.2

1.1

1.1

0.9

1.1

0.9 .

0.8

2.8

2.0

1.2

7.0

6.9

2.2

2.0

2.8

2.0

1.2 ]

0.8

0.3

0.2

Temp
°C

9.3

9.4

9.4
9.4

9.4

9.4

9.5

9.4

9.5

9.4

9.4

9.4

9.4

3.2

2.6

9.5

9.4

9.4

9.4

9.4

9.2

9.4
9.4

TSS
(mg/L)

13

7

3

4

3

2

GPS Coordinates (N/E.
m)

5.233.253

5.233.253

5.233.284

5.233.308

5.233.331

5.233.243

5.233.266

5.233.276

5.233,465

542.241

542.24)

542.994

542.994

542.994

542.184

542.184

542.184

542.492

Pre-Survev Calibration S. High 1/14 100.2 % in saturated air

Post-Survey Calibration S. High 1/14 100.2 % in saturated air

Time

939

938

1041
1040

1050

1050

1049

1052

1052

1051

1055

1054

1053

1045

1045

1044

1044

1043

1043
1042

809

308
806

Comment

Slack Tide

Station Reanlaysis
Station Reanlaysis

Compliance points at moutft

of Wheeler-Osgood Waterway

Mid-channel

Midway between head and

mouth of channel

Mid-channel

Point relocated to S. edge of

floating docks

Clear, warm & partly cloudy

DO & Turbidity calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. high

Most of morning survey Manson was picking up debris and sounding the toe berm. Started placing filter cap at 1010.

Turbidity observed at placement. Most of material being placed up the bank and allowed to slide down into

water to a natural 2:1 slope. Mat+A7

Prepared By/Oat*:

M.Lloyd 1/14

TSS DATA UPDATE
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Construction Compliance Monitoring Date: JAN 14 Totem Marine - Flood Tide

Station/Sample

TDN300(up<umint)

030114/TDN300/M/A)

Deep

TDN300(up-current)

0301 1 4/TDN300/M/A-Dup

Deep

TDN350 (up-current)

Mid

Deep

TDS150 (down-current)

Mid

Deep

TDS300 (down-current)

030114/TDS300/M/A

Deep

TDS350 (down-current)

Mid

Deep

TDSE300 (down-current)

030114/TDSE300/M/A

Deep

TDSE350 (down-current)

Mid

Deep

TDSW300 (down-current)

030114/TDSW300/M/A

Deep

TDSW350 (down-current)

Mid

Deep

Depth/D
TB(ft)

3

19

34/39

3

19

34/39

3

19
34/39

3

18
31/36

3

•19

34/39

3

19
34/39

3

18

30/36

3

18
31/37

3

19

34/39

3

19
34/39

Salinity
(ppt)

29.6

30.2

30.2

29.6

30.2

30.2

29.1

30.2
30.2

28.8

30.1
30.2

28.7

30.1

30.2

29.1
30.1
30.2

28.8

30.1

30.1

29.1

30.1
30.1

28.8

30.2

30.2

28.7

30.1
30.2

00
(mgft.)

7.5

7.5

7.2

7.5

7.6-
7.2

7.5

7.6
7.5

7.4

7.5
7.4

7.4

7.4

7.4

7.2

7.6
7.7

7.2

7.3

7.1

7.3

7.5
7.6

7.4

7.5

7.3

7.3

7.5
7.5

TurbioSty
(NTU)

0.5

0.4

1.1

0.5
0.4

1.1
0.4

0.4
0.6

0.8

0.7
0.6

1.1

1.1
0.4

0.9

0.5
0.4

0.8

0.9

1.1

0.9

1.0
1.3

1.0
0.4

0.8

0.9
0.4
0.6

Temp
°C

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4
9.4

9.4

9.4
9.4

9.4

9.4

9.4

9.4

9.4
9.4

9.4

9.4

9.4

9.4

9.4
9.4

9.4

9.4

9.4
9.4

9.4
9.4

TSS
(mg/U

2U

2U

X

3

4

3

GPS Coordinates (N/E.
m

5.233.836

5.233.836

5.233.847

5.233.711

5.233.683

5.233.669

5.233.680

5.233.665

5.233.793

5.233.797

542,840

542,840

542.829

542.886

542.882

542.878

542.910

542.912

542.815

542.800

Time

1142

1141

1141

1150

1149

1147

1152

1151

1150

1116

1116

1115

1121

1120

1119

1127

1126

1125

1113

1113

1112

1111

1110

1110

1135

1135

1134

1131

1130

1130

Comment

Small Flood Tide

No in-water work on-going

moving filter to barge

Small Flood Tide

^Jo in-water work on-going

moving filter to barge

Against work area boom

DO > 5.0 mg/U

Pre-Survey Calibration D. Berta 100.2 % DO in Saturated air

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta. Part'y cloudy, warm

No in-water work only going. ACC only moved material to barge, but not into water. water clear

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

•Winkler samples collected as FD with Wheaton type Bomb L&AI Winkler results = 6.8. 6.9 mg/L (Sonde = 7.6)
Praparad 8y/0ai*:

M.Lloyd 1/14
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Construction Compliance Monitoring Date: JAN 14 Totem Marine - EBB

Station/Sample

TDN350 (down-current)

Mid

Deep

TDN300 (down-current)

030114/TDN300/M/C

Deep

TDN150 (down-current)

Mid

Deep

TDS300 (Up-current)

0301014/TDS30Q/M/C

Deep

TDS350 (up-current)

Mid

Deep

TDNE300 (down-current)

0301UrrDNE300/M/C

Deep

TDNE350 (down-current)

Mid

Deep

TDNW300 (down-current)

030114/TDNW300/M/A

* Deep

TDNW350 (down-current)

Mid

Deep

Depth/D
T8 (ft)

3

18

32/37

3

18

32/37

3

18
32/37

3

18

32/37

3

18
32

3

10

17/21

3

10
14/19

3

19

33/38

3

19
33/38

Salinity

(PPD

28.7

30.1

30.2

29.1

30.2

30.2

28.6

30.1
30.2

28.8

30.1

30.2

28.6

30.1
30.2

28.9

29.8

31.1
29.3

29.7
29.9

29.6

30.2

30.2

29.0

30.2
30.2

DO
(mg/U
7.0

7.2

7.4

7.0

7.2

7.0

7.0

7.0
7.0

7.0
7.1

7.0

7.2

7.3
7.3

6.8
6.9

7.0

6.8

6.8
6.9

7.1 .

7.3

7.3

7.0

7.3
7.3

Turbidity
(NTU)

1.2

0.6
0.4

1.2

0.6

0.6
1.4

2.8
2.9

1.5

0.8

1.4

1.2

0.6

0.6

1.1

1.0

0.9

1.1

1.2

2.2

1.1

0.6

0.8

1.2

0.6
0.6

Temp
°C

9.5

9.4

9.4

9.5

9.4

9.4

9.4

9.4

9.4

9.5

9.4

9.4

9.5

9.4

9.4

9.5

9.5

9.4

9.5

9.5
9.5

9.5

9.4

9.4

9.5
9.4
9.4

TSS
(mg/L)

2U

2U

2U

2U

GPS Coordinates (N/E
ml

52.338.447

5.233,836

5,233.804

5.233.683

5.233.669

5,233.860

5,233.874

5.233.793

5.233.803

542.829

542.840

542.874

542.882

542,878

542.880

542.877

542.817

542,798

Time

1533

1532

1530

1536

1535

1535

1540

15-40

1539

1519

1519

1518

1517

1516

1515

1546

1545

1544

1551

1550

1549

1525

1524

1523

1529

1528

1525

Comment
Ebbtide

ACC-Hurten placing rock •

followed by filter material

Turbidity minimal during

construction activity

DO > 5.0 mg/U

turbidity minimal during

construction activity

Water clarity is excellent

Water clarity is excellent

Pre-Survey Calibration S. High 1/14 100.2%

DO Calibration as per manufacturer's specifications.
Survey work conducted by D. Berta and S. high . Clear, warm & partly sunny weather

No observed turbidity plume form WQ boat outside of work zone. Turbidity check 1 0 ntu for 1 0 ntu standard
Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

r̂eparad 8y/0at»:

M.Lloyd 1/14
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Construction Compliance Monitoring Date: JAN 14 Wheeler-Osgood/Ebb

^ Station/Sample

^ WO300 (down-current)

f 030114/WO300/M/B

Deep

WO300 (down-cumnt)

0301 14/WO300/M/B-Oup

Deep

WOS (down-current)

0301014/WOS/M/B

Deep

WOC (up-current)

0301014/WOC/M/B

Deep

WON (down-current)

030114/WON/M/B

Deep

WOMIDS (down-current)

Deep

WOMIDC (down-current)

Mid

Deep

^ WOMIDN (down-current)

P Deep

Depth/D
TB(ft)

3

5

8/10

3

5

8/10

3

10

15/20

3

7 '

10/15

3

5

8/10

3

5/7

3

6

8/12

3

5/7

Salinity
(PPO

29.1

29.3

29.7

29.9

29.4

29.8

29.3

30.1

30.1

28.7

29.8

30.1

28.3

29.5

30.0

29.1

29.5

28.9

29.7

29.8

28.8

29.3

DO
(mg/L)

6.6

6.6*

6.7

6.6

6.6

6.5

6.9

7.0

7.0

6.7

6.8

6.7

6.7

6.8

6.9

6.7

6.7

6.7

6.6

6.7

6.6

6.6

Turbidity
(NTU)

4.0

4.1

3.1

15.3

4.0

2.6

1.9

0.9

1.5

1.6

1.3

0.9

2.6

2.0

1.1

3.9

2.4

3.2

1.4

3.2

3.2

2.3

Temp

•C

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.4

9.4

9.8

9.5

9.4

9.5

9.5

9.4

9.5

9.5

9.5

9.5

9.5

9.5

9.5

TSS
(mg/L)

5

5

2

2

3

GPS Coordir
m

5,233.253

5.233.253

5,233.284

5.233.308

5,233,331

5.233.243

5.233,266

5.233.290

tates (N/E,

542.216

542.216

542.994

542,994

542,994

542.184

542.184

542.184

i Pre-Survev Calibration S. High 1/14 101.7 % in saturated air

Post-Survey Calibration S. High 1/14 101. % in saturated air

DO & Turbidity calibration as per manufacturer's specifications.
Survey work conducted by D. Berta and S. high
*Winkler titration on 0301 14/W0300/M/B = 6.6 and 6.7 mg/L
Manson worked quickly on filter material placement. High turbidity observed at placemei

Prepared By/Date:

M. Lloyd 1/14

Time

1332

1331

1330

1336

1336

1335

1205

1204

1203

1158

1157

1155

1359

1358

1357

1351

1350

1349

1349

1348

1346

1345

Comment
Ebb Tide

Field Duplicate

Field Duplicate

Field Duplicate

Compliance points at mouth

of Wheeler-Osgood Waterway

Mid-channel

Midway between head and

Mid-channel

Point relocated to S. edge of

float on N. bank of waterway

Partly cloudy, no wind, dry

it.

foettnwiaiy-— j-jz, ^ .̂T^L^^-~ S. —

:£X£ i/t*fa3 L&AI



Construction Compliance Monitoring Date: JAN 14 Wheeler-Osgood/Ebb

Station/Sample

WO300 (down-currant)

030114/W0300/M/C

Deep

WOS (down-current)

0301014/WOS/M/C

Deep

WOC (up-current)

0301014/WOC/M/B

Deep

WON (down-current)

030114/WON/M/C

Deep

WOMIDS (down-current)

Deep

WOMIOC (down-current)

Mid

Deep

WOMIDN (down-current)

Deep

Depth/D
TB(ft)

3
5

8/10

3

10

15/20

3

7 •

10/15

3

6

9/12

3

5/7

3

5

9/11

3

5/6

Salinity
<ppt)

28.7

29.5

30.0

28.0

30.0

30.1

28.5

29.3

29.9

28.4

29.3

29.8

28.4

29.4

28.9

29.6

30.0

28.5

29.6

DO
(mg/U

6.6

6.6

6.5

6.8

6.8

6.6

6.7

6.7

6.8

6.8

6.9

7.3

6.6

6.6

6.7

6.8

6.8

6.7

6.8

Tumidity
(MTU)

14.0

2.3

1.5

2.3

1.3

1.2

2.5

1.6

1.5

2.7

2.1

3.5

10.5

3.5

11.2

2.3

2.5

2.9

5.3

Temp
°C

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.6

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

TSS
(mg/U

6

2U

2

3

GPS Coordinates (N/E,
m)

5.233.253

5,233.284

5.233.308

5.233.331

5.233,243

5,233,266

5.233.287

542.216

54Z994

542,994

542.994

54Z184

542,184

542.199

Pre-Survey Calibration S. High 1/14 101.7% in saturated air

DO & Turbidity calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. high

Manson finished with filter mateial placement. Some turbidity observed at placement.

Pmparea By/Data:

M.Lloyd 1/14

Time

1442

1442

1441

1500

1459

1459

1457

1457

1456

1454

1453

1452

1449

1448

1447

1447

1446

1445

1444

Comment

Maximum Ebb Tide

1 hour 10min. later

Recrteckof

Compliance points at mouth

of Wheeler-Osgood Waterway

Mid-channel .

Midway between head and

Mid-channel

Point relocated to S. edge of

float on N. bank of waterway

Warm & Partly cloudy

PrrliminiTy -

^T&~, tf *<#/*& L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name THEAFOSS

'̂ fe Date Received 01-14-03

General Chemistry Parameters

Client Sample ID 030114/TF2+00/M/A
Lab ID 111254-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 14/W0300/M/A
Lab ID 111254-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Client Sample ID

Date
Analyzed
01-14-03

Units
mg/L

Result
13

030114/WO300/M/A -t*-^

PQL
2

--X"""
Lab ID 111254-03 v '

^^arameter
fl̂ tal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
7

PQL
2

Client Sample ID 0301 14/WON/M/A
Lab ID 111254-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 14/WOC/M/A
Lab ID 111254-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
4 .

PQL
2

Client Sample ID 030114/WOS/M/A
Lab ID 111254-06

Parameter
Total Suspended Solids

Method
EPA 16Q.2

Date
Analyzed
01-14-03

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030114/TDSE(300)/M/A
111254-07

arameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030114rTDS(300)/M/A
Lab ID 111254-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 1 4rTDSW(300)/M/A
Lab ID 111254-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030114rTDN(300)/M/A
Lab ID 111254-10

Parameter
^"otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 0301 14/TDN(300)/M/DUP
Lab ID 111254-11

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030114/WO300/M/B
Lab ID 111254-12

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030114/WO300/M/DUP
Lab ID 111254-13

Parameter
Total Suspended Solids

•

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
5

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030114/W0WM/B
111254-14

fc
parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 03011 4/WOC/M/B
Lab ID 111254-15

Parameter
Total Suspended Solids

Method
EPA160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030114/WOS/M/B
Lab ID 111254-16

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030114/WOS/M/C
Lab ID 111254-17

Parameter
"otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
2

PQL
2

Wr

Client Sample ID 0301 14/WON/M/C
Lab ID 111254-18

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 14/WOC/M/C
Lab ID - 111254-19

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 0301 14/WO300/M/C
Lab ID 111254-20

Parameter
Total Suspended Solids

•

Method
EPA 160.2

Date
Analyzed
01-14-03

Units
mg/L

Result
6

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030114/TDS(300)/M/C
111254-21

^Sarameter
Total Suspended Solids

Parameter
Total Suspended Solids

Parameter
Total Suspended Solids

Parameter
^^Total Suspended Solids

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Date
Analyzed
01-14-03

0

Date
Analyzed
01-14-03

Date
Analyzed
01-14-03

C

Date
Analyzed
01-14-03

Units
mg/L

30114rTDt
1112

Units
mg/L

030114/TC
1112

Units
mg/L

130114/TD
1112

Units
mg/L

Result
ND

WV(300)/M/C
.54-22

Result
ND

)N(300)/M/C
>54-23

Result
ND

NE(300)/M/C
J54-24

Result
ND

PQL

2

PQL
2

PQL
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111229-12
1159-012

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

1.8

Duplicate Result
(mg/L)

2.4
RPD (%)

29
Flag
X4a

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number.

Batch QC
111218-1
1159-013

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
' (mg/L)

72

Duplicate Result
(mg/L)
74.3

RPD (%)
3.1

Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Uoyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centuiYtEl.net

January^4, 2003

TRANSMITTAL

, • iAr ATo: lam Wmgard
John O'Loughiin ll ^41

Subject: Compliance Monitoring/Wheeler Osgood 1/15/03
Compliance Monitoring/Totem Marine 1/15/03
Preliminary Data Transmittal

Attached please find results from compliance monitoring for the following work activities:

• Capping work the Wheeler-Osgood Waterway; and
• Placement of riprap and filter material at Totem Marine.

Wheeler-Osqood Capping Work.
Water quality monitoring was conducted during three sampling events. The first was a flood tide

condition, and the results are provided in attached pages. Dissolved oxygen levies at the early warning station
(WO300) were acceptable and only moderate turbidity was observed at midpoint stations. Compliance points
were acceptable for all parameters.

Water quality monitoring was also conducted at two ebb tide events near the start and at maximum ebb.
Water quality at WO300 was acceptable although turbidity was elevated at the shallow depth. Water quality at
the compliance line was acceptable for all parameters. Water quality was also monitored later in the ebb tide to
assess whether turbidity would be an issue later in the tidal event The highest observed turbidity was 4.7 at the
mixing zone boundary in shallow sampling.

Overall, the monitoring team was very pleased with the work at Wheeler-Osgood with the revised
monitoring plan for this waterway. Dissolved oxygen levels are good, and turbidity concentrations at compliance
locations are acceptable.

Recommendation: Based upon results obtained since January 1 (multiple sampling events), water
quality monitoring should be reduced to sampling only during ebb tides (once per day) in the Wheeler-Osgood
waterway.

Totem Marine Capping/Rocking.
Water quality monitoring was conducted during two sampling events. The early event occurred while

ACC-Hurlen was placing filter cap material. Dissolved oxygen and turbidity levels were acceptable for all
sampling stations. Monitoring during the second sampling event occurred during a maximum ebb tide and
yielded acceptable water quality at all sampling stations. At the time ACC-Hurlen was placing filter cap material.
Initial data with rock and filter material appears that methods employed by ACC-Hurlen are working reasonably
well under present conditions.

Recommendation: If water quality results (for all paramenters, including turbidity) are acceptable at the
300' compliance boundary, then sampling at the 350' stations should be discontinued for that sampling event

Quality Control/Assurance. Instrument calibrations were acceptable for all parameters. Field duplicate data was
collected for sampling station TF2+00 in the Theas Foss Waterway. This data,was acceptable for all parameters
(dissolved oxygen, turbidity, salinity, temperature). Data measured in the field with the YSI Sonde yielded a result
of 7.5 mg/L for sample 030115n"F2/M/A. Winkler titration results for this sample location yielded replicates at 6.9
and 7.1 mg/L for Dissolved Oxygen (L&AI data). A DO sample was also submitted to the City of Tacoma.

WheeleM 1503.doc



•lael L l o y d U
Lloyd & Associates, Inc.

Wheel er-Osgood
Wat er way
Water" \

1>J 7Q7500

tdnr-350

tdnw-350/.

N 707500

,Stdnw-300
O

§ N

\\
- - - - ' ;tdsw-3t)0

tdsw-350

\ -

o
O
0 N 707000

hea f=oss
nstruc±ion
ect.
m Dock

500

Wheeler 1 1503.doc Page 2 of 2



Construction Compliance Monitoring Date: JAN 15 Wtieeler-Osgood Flood Tide

Station/Sample

WO300 (down-current)

030114/WO300/M/B

Deep

WOS (down-current)

0301015/WOS/M/B

Deep

WOC (up-current)

0301015/WOC/M/B

Deep

WON (down-current)

030115/WON/M/B

Deep

WOMIDS (down-current)

Deep

WOMIDC (down-currant)

Deep

WOMIDN (down-current)

Deep

Depth/D
TB(ft)

3

5

6/9

3

8

12/17

3

7

11/15

3

5

6/10

2

5/7

3

6

9/11

2

4/5

Salinity
1 (ppt)

28.1

29.3

28.2

29.7

29.9

28.2

29^5

30.0

28.5

^•^•-

29.4

27.7

29.0

28.5

29.4

29.7

27.5

28.3

DO
(mg/L)

7.0

7.0

7.2

7.2

7.2

7.1

7.1

7.2

6.9

.̂'••;-v:v;i

6.9

7.1

7.0

7.0

7.0

7.0

7.1

7.1

Turbidity
(NTU)

8.7

2.0

1.9

1.6

1.6

1.6

1.6

1.1

1.7

I---.:.,-.:..;;

1.7

5.7

3.2

2.6

2.0

1.7

4.6

3.2

Temp
°C

9.4

9.5

9.4

9.4

9.5

9.5

9.5

££A"v
9.4

9.4

9.4

9.4

9.5

9.5

9.3

9.4

TSS
(mg/L)

6

2U

'~~ •. •• •;

2
C-J;- . =:: .:

V": '•'••".'. '•;

2U

Ĵ :;. ;::

?•':, •'" ' ••':••
>?>V •-.. ' .r.

^•Yy'.v*
»5.Ai'., .-.v:

>:;'-'; ',' ;•:

k-'-'.- • -'•

GPS Coordir
m

5,233.253

5,233,284

5,233,308

5,233,331

5,233.243

5,233,266

5,233,290

iates(N/E,

542,241

542,994

542,994

542,994

542,184

542,184

542,184

Pre-Survey Calibration S. High 1/15 102 % n saturated air

Time

1140

1141

1139

1201

1200

1159

1158

1157

1156

1153

1154

1152

1149

1149

1148

1147

1146

1144

1143

Comment

Flood Tide

Compliance points at mouth

of Wheeler-Osgood Waterway

Mid-channel

Midway between head and

mouth of channel

Mid-channel

Mild, partly cloudy, dry

DO & Turbidity calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. high

Manson was placing rock on slope.

Turbidity observed at placement. Most of material being placed up the bank and allowed to slide down into

water to a natural 2:1 slope.

*ropamd By/Date: *

M.Lloyd 1/15

TSS MaUpdate XI f////yi*LJ L&AI



Construction Compliance Monitoring Date: JAN 15 Wheeler-Osgood/Ebb
1

t Station/Sample

WO300 (down-current)

030115/WO300/M/C

Deep

WOS (down-current)

0301014/WOS/M/B

Deep

WOC (up-current)

0301014/WOC/M/B

Deep

WON (down-current)

Deep

WOMIDS (down-current)

Deep

WOM1DC (down-current)

Mid

Deep

WOMIDN (down-current)

I Deep

Depth/D
TB(ft)

3

6

8/10

3

9

14/19

3

10

16/21

3

7/8

2

6/8

3

6

9/11

2

5/6

Salinity

(PPt)

28.5

29.6

29.7

28.9

29.8

30.0

29.0

29.9

30.0

29.0

29.7

28.5

29.8

28.9

29.6

29.9

27.7

29.5

,DO
(mg/L)

6.7

6.6

6.7

7.1

7.2

7.1

7.1

7.1

7.1

6.9

6.9

6.8

6.8

6.8

6.8

6.9

6.7

6.6

Turbidity
(NTU)

32.3

3.5

2.9

1.8

0.9

1.7

2.2

0.8

1.2

2.9

1.3

6.8

4.2

4.2

1.7

1.2

11.3

4.0

Temp
°C

9.4

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.3

9.5

TSS
(mg/L)

GPS Coordir
m

5,233,253

5,233,284

5,233,308

5,233,331

5,233,243

5,233,266

5,233,291

lates (N/E,

542,241

542,994

542,994

542,994

542,184

542,184

542,189

Pre-Survey Calibration S. High 1/15 See previous page

DO & Turbidity calibration as per manufacturer's specifications.

Time

1509

1509

1508

1536

1536

1535

1534

1533

1532

1523

1522

1520

1519

1517

1516

1515

1513

1512

Comment

Start of Ebb Tide

Compliance points at mouth

of Wneeler-Osgood Waterway

Mid-channel

Manson barge returns w/ rock

Midway between head and

Mid-channel

Point relocated to S. edge of

float on N. bank of waterway

Partly cloudy, no wind, dry

Survey work conducted by D. Berta and S. high

Manson worked quickly on filter material placement. High turbidity observed at placement.

Prepared By/Date:

M. Lloyd 1/15 -7fe / t/*4/& L&AI



Construction Compliance Monitoring Date: JAN 15 Wheeler-Osgood/Ebb

Station/Sample

WO300 (down-current)

030115/WO300/M/D

Deep

WOS (down-current)

0301015/WOS/M/D

Deep

WOC (up-current)

0301015/WOC/M/D

Deep

WON (down-current)

030115/WON/M/D

Deep

WOMIDS (down-current)

Deep

WOMIDC (down-current)

Deep

WOMIDN (down-current)

Depth/D
TB(ft)"

3

5

8/9

3

10

15/20

3

8

10/15

3

4

6/8

2

4/5

3

7/9

2/3

f:'--vV;v.

Safinrty-
(PP«)

28.5

29.8

28.6

30.0

30.0

28.6

29.7

29.9

28.7

•' " : i • '•>••

29.8

28.6

29.3

29.2

29.8

26.8

<••".#?

.DO
(mg/L)

7.0

6.9

7.2

7.2

7.2

7.1

7.1

7.1

7.2
£.';'.' '\!.- •

7.2

7.0

7.0

7.0

7.0

7.1

&S--

Turbidity
(NTU)

9.0

2.8

4.2

0.8

1.2

4.7

1.8

1.3

3.8

\: ;:->'

1.4

10.2

7.8

5.5

2.8

5.4

- ^

Temp

9.4

9.5

9.3

9.5

9.5

9.4

9.5

9.5

9.5

9.5

9.4

9.4

9.5

9.5

9.2

;•• ;" ;:/V.'

TSS
(mg/L)

6

3

3

6

'•• .. ,;';

:/ ..-j:/:-

GPS Coordir
m

5,233,253

5,233,284

5,233,308

5,233,331

5,233,243

5,233,266

5,233,291

ates (N/E,

542,216

542,994

• .

542,994

542,994

542,184

542,184

542,198

Post-Survey Calibration S. High 1/15 103% in saturated air

DO & Turbidity calibration as per manufacturer's specifications.

Time

1556

1552

1555

1641

1641

1640

1612

1611

1611

1609

1608

1607

1605

1604

1603

1602

1559

Comment

Near Maximum Ebb Tide

Recrteck of

Compliance points at mouth

of Wheeler-Osgood Waterway

Mid-channel

At 1620 Manson moves

barge/derrick out of waterway

Midway between head and

Mid-channel

Point relocated to S. edge of

float on N. bank of waterway

Mild & Partly cloudy

Survey work conducted by D. Berta and S. high

Maximum Ebb Tide measurements taken after work in water was complete an d intended to follow potential plume from

earlier ebb tide measuement.

Manson placing filter cap material.
Prepared By/Date: .

M.Lloyd 1/15

TSSO^aUpda^ * tf /

L&AI



Construction Compliance Monitoring Date: JAN 15 Totem Marine - EBB

Station/Sample

TDN350 (down-current)

Mid

Deep

TDN300 (down-current)

030115/TDN300/M/A

Deep

TDN150 (down-current)

Mid

Deep

TDS300 (Up-current)

0301015/TDS300/M/A

Deep

TDS350 (up-current)

Mid

Deep

TDSW300 (up-current)

Mid

Deep

TDNE300 (down-current)

030115/TDNE300/M/A

Deep

TDNE350 (down-current)

Mid

Deep

TDNW300 (down-current)

030115/TDNW300/M/A

Deep

TDNW350 (down-current)

Mid

Deep

Station TF2+00

030115/TF2/M/A

Deep

Station TF2+00

030115/TF2/M/A-Dup

Deep

Depth/D
TB(ft)

3

18

32/37

3

18

32/37

3

18
32/37

3

19

33/38

3

19

33/38

3

18
34/37

3

10

16/21

3

9

13/18

3

19

33/38

3

19
33/38

3

21

37/42

, 3
21

37/42

Salinity
(PPO

28.9

30.0

30.1

28.5

30.0

30.1

28.6

30.0
30.4

28.4

30.0

30.0

27.8

29.9

30.0

28.5

30.0

30.1

28.1

29.7

29.9

27.8

29.6
29.7

28.8

30.0

30.1

28.8

30.0

30.1

29.6

30.1

30.2

29.5

30.0

30.2

DO
(mg/L)

7.3

7.4

7.3

7.3

7.4

7.3

7.4

7.4

7.4

7.3

7.6

7.5

7.8

7.8

7.8

7.4

7.5
7.5

7.1

7.1

7.1

7.1

7.0
7.0

7.4.
7.5

7.5

7.4

7.5
7.4

7.5

7.6
7.7

7.6

7.6

Turttdtty
(MTU)

0.6

0.1

1.7

0.3

0.1

0.4

0.1

0.1
5.0

0.6

0.1

0.9

0.5

0.1

0.4

0.5

0.7

1.1

9.1

10.5

2.6

4.0

10.4

5.8

0.8

0.1

1.6
0.2

1.1
1.7

1.4

1.2
2.5

1.4

1.2

2.5

Temp
°C

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.3

9.4

9.4

9.4

9.5

9.4

9.3

9.5
9.5

9.4

9.4

9.4

9.4

9.4
9.4

9.4

9.4

9.4

9.4

9.4

9.4

TSS
(mg/L)

2U

2

' ,.- .'. ; .-•
.* :

GPS Coordir
m

52,338,447

5,233,836

5,233,804

5,233,683

5,233,669

5,233,708

No Sample

:• •:<• . '

5

' • } • • • ' * • • : . ' " .

:* . . >

?..• '•' '••'.

2U

>'..• • '.
'¥•': '"• • ': s •

i'i.1' "..-...•

2U

2U
,. ,:. .- '.

5,233,860

5,233,874

5,233,793

5,233,803

5,233,465

lates (N/E,

542,829

542,840

542,874

542,882

542,878

542,841

542,880

542,877

542,817

542,798

542,492

Time

918

918
917

924

924

923

929

929
928

858

858

857

809

810

811

906

905
904

942

941

940

947

946
945

912

911

910

916

915
914

1102

1101

1100

1107

1106

1105

Comment

Ebb tide going to slack

ACC-Hurlen placing filter

cap material

Water appears more opaque

n down-current, but no

distinct plume.

DO > 5.0 mg/L

Turbidity minimal during

construction activity

See calibration notes

in field log

Information monitoring

at ebb/slack

This station continues to be

the most sensitive for ebb

flow turbidity

Turbidity observed, but less

than compliance limit

Hurten is placing filter cap

material at rate of about 1 box

every 5-6 minutes.

Field Duplicate

Field Duplicate

Field Duplicate

Pre-Survey Calibration S. High 1/15 101.5%

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High Mild- Part|y sunnV weaker

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Turbidity check 10.4 ntu for 10 ntu standard

*Winkler for sample returned 6.9 and 7.1 mg/L Dissolved Oxygen
Prepared By/Data:

M.Lloyd 1/15

TSS upgate 1/24 A

rfay&^d L&AI



Construction Compliance Monitoring Date: JAN 15 Totem Marine - EBB

Station/Sample

TDN350 (down-current)

Mid

Deep

TDN300 (down-current)

030115/TDN300/M/D

Deep

TDN150 (down-current)

Mid

Deep

TDS300 (Up-current)

0301015/TDS300/M/D

Deep

TDS350 (up-current)

Mid

Deep

TDNE300 (down-current)

030115/TDNE300/M/A

Deep

TONE350 (down-current)

Mid

Deep

TDNW300 (down-current)

030115nTJNW300/M/D

Deep

TDNW350 (down-current)

Mid

Deep

Depth/D

TB(ft)

3

17

29/34

3

17

30/35

3

18

31/36

3

17

29/34

3

18

31/36

3

13

20/25

3

12
19/24

3

18

31/36

3

17

29/34

Salinity
(ppt)

29.6

30.0

30.2

29.5

30.0

30.2

29.6

30.1

30.1

29.4

30.0

30.2

29.5

30.1

30.2

29.4

30.0

30.0

29.3

29.9
30.0

29.5

30.1

30.2

29.0

30.1

30.2

DO
(mg/L)

7.2

7.3

7.3

7.3

7.3

7.3

7.3

7.2

7.3

7.1

7.3

7.2

7.1

7.3

7.2

7.3

7.3

7.2

7.2

7.2

7.2

7.3

7.3

7.2

7.3

7.3

7.3

Turbidity
(NTU)

3.3

1.4

2.2

2.0

0.7

1.3

4.9

9.7

10.8

1.8

2.1

2.9

2.0

2.7

1.0

6.1

•1.0

2.0

6.5

5.4

2.7

1.5

1.2

2.4

2.0

1.4

1.9

Temp

°C

9.4

9.4

9.4

9.5

9.4

9.4

9.4

9.4

9.4

9.5

9.4

9.4

9.5

9.4
9.4

9.4

9.4

9.4

9.4

9.5
9.4

9.4

9.4

9.4

9.5

9.4

9.4

TSS
(mg/L)

2

3

6

2

GPS Coordir
m

52.338,447

5,233,836

5,233,804

5,233,683

5,233,669

5,233.860

5,233,874

5,233,793

5,233,803

iates(N/E.

542,829

542,840

542,874

542,882

542,878

542,880

542,877

542,817

542,798

Time

1722

1721

1720

1703

1702

1702

1700

1659

1658

1647

1646

1645

1641

1641

1640

1709

1708

1707

1717

1716
1715

1652

1651

1649

1725

1724

1723

Comment

Maximum Ebb

DO > 5.0 mg/L

Hurlen is placing filter cap

material. Turbidity at

work zone.

Low turbidity at 300'

Low turbidity at 350'

Post survey calibration check S. High 1/15 103%

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High coo'. Part|y cloudy weather

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Turbidity check 1 0.4 ntu for 1 0 ntu standard

Prepared By/Data:

M.Lloyd 1/15

TSSJJpdate 1/2^O

WML / f/2J)*3 L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
_ Project Name Thea Foss
B Date Received 01-15-03 --.

General Chemistry Parameters

Client Sample ID 030115nDS(300)/M/A
Lab ID 111290-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-16-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 15nTJNW(300)/M/A
Lab ID 111290-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-16-03

Units
mg/L

Result
ND

1

PQL
2

Client Sample ID 0301 1 5fiTJN(300)/M/A
Lab ID 111290-03

parameter
Protal Suspended Solids

Method
.EPA 160.2

Date
Analyzed
01-16-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 0301 1 5/TDNE(300)/M/A
Lab ID 111290-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-16-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030115/TF2+00/M/A
Lab ID 111290-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-16-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030115/TF2+00/m/DUP
Lab ID 111290-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-16-03

Units
mg/L

Result
ND

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030115/WO300/M/B
111290-07

v
Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-16-03

Units
mg/L

Result
6

PQL
2

Client Sample ID 03011 5/WON/M/B
Lab ID 111290-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-16-03

Units
mg/L

Result
NO

PQL
2

Client Sample ID 030115/WOC/M/B
Lab ID 111290-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-16-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 1 5/WOS/M/B
Lab ID 111290-10

°arameter
^fertal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-16-03

Units
mg/L

Result
ND

PQL
3

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

030115n~DNW(300)/M/A
111277-02
1159-014

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

42

Duplicate Result
(mg/L)

41
RPD (%)

2.4
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Name Lloyd & Assoc. Inc.
^ Project Name Thea Foss
m Date Received 01-16-03

General Chemistry Parameters

Client Sample ID 030115/WO300/M/D
Lab ID 111312-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
6

PQL
2

Client Sample ID 030115/WON/M/D
Lab ID 111312-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
6

PQL
2

Client Sample ID 030115/WOC/M/D
Lab ID 111312-03

parameter
Jrotai Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 1 5/WOS/M/D
Lab ID 111312-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030115/TDS(300)/M/D
Lab ID 111312-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030115/TDNW(300)/M/D
Lab ID 111312-06

Parameter
Total Suspended Solids

ft

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030115/TDN(300)/M/D
111312-07

9
Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030115rTDNE(300)/M/D
Lab ID 111312-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
6

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111241-2
1159-016

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

56

Duplicate Result
(rriq/L)

56
RPD (%)/

0.0

/
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 16, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Wheeler Osgood 1/16/03
Compliance Monitoring/Totem Marine 1/16/03
Preliminary Data Transmittal

Attached please find results from compliance monitoring for the following work activities:

• Capping work the Wheeler-Osgood Waterway; and
• Placement of riprap and filter material at Totem Marine.

Wheeler-Osgood Capping Work.
Water quality monitoring was conducted during the morning while filter material was being placed in the

Wheeler Osgood during a short ebb tide event Water quality at WO300 was acceptable although turbidity was
in the 10 to 12 NTU range. Water quality at the compliance boundary was acceptable for all parameters.

Totem Marine Capping/Rocking.
Water quality monitoring was conducted during the morning while filter cap material was being placed.

Because tides were relatively high during much of the day, there was an extended slack period when there was
very little flow during placement Dissolved oxygen levels were acceptable and turbidity was not a problem
throughout the day. As our sampling team was preparing to do another round of monitoring, work was stopped
and an afternoon round of sampling was not conducted.

Quality Control/Assurance. Instrument calibrations were acceptable for all parameters. Field duplicate data was
collected for sampling station TDN300 at Totem Marine. This data was acceptable for all parameters (dissolved
oxygen, turbidity, salinity, temperature). Data measured in the field with the YSI Sonde yielded a result of 7.2
mg/L for sample 030116/DNE300/M/A Winkler titration results for this sample location yielded replicates at 6.9
and 7.0 mg/L for Dissolved Oxygen (L&AI data). A DO sample was also submitted to the City of Tacoma.

WMECl-ER-aSQOOO
WATERWAY
WVkTER
QJJAUTY

Michael Lloyd . /
Lloyd & Associates, Inc.

WHeeler 1 16 03.doc



FOSS

C CfiM STR U CTIQ

oT-
DOCK

• Wheeler 1 16 03.doc Page 2 of 2



Construction Compliance Monitoring Date: JAN 16 Wheeler-Osgood Ebb Tide

Station/Sample

WO300 (down-current)

030116/W0300/M/A

Deep

WO300 (down-current)

030116/WO300/M/B

Deep

WOS (down-current)

0301016/WOS/IWA

Deep

WOC (up-current)

0301016/WOC/M/A

Deep

WON (down-current)

030116/WON/M/A

WOMIDS (down-current)

Deep

WOMIOC (down-current)

Deep

WOMIDN (down-current)

Deep

Station TF2 +00

030116/TF2/M/A

Deep

Depth/D
TB(ft)

3

5

7/10

3

5

8/10

3

13

20/25

3

6

9/12

3

7/9

3

5/7

3

8/9

2

4/5

3

22

38/43

: Salinity
(;pt)

28.7

29.5

2£o

2S4

26.9

29.8

2S.9

2i 0

27-. 4

2£ 5

2~: 0

2E-.1

2f.4

2: 2

2. 5

2c 5

27 3

2< 3

- 2- 1

3^ J

3-.1

DO .
(mg/L)

6.3

6.6

6.7
"•

6.8

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.0

5.9

5.8

5.9

5.9

6.1

6.1

7.6

7.5

7.7

•Turbidity
(MTU)

3.8

3.9

8.6

1.5

3.2

2

2.2

6.5

5.4

6.5

3.6

3.4

12.2

9.3

3.0

3.8

3.2

3.5

0.7

0.8

1.0

Temp

°C

9.5

9.4

9.3

9.4

9.4

9.5

9.5

9.4

9.4

9.4

9.3

9.2

9.3

9.4

9.4

9.4

9.2

9.3

9.3

9.4

9.4

TSS.
(mg/L)

7

6

7

,: .. ;.
11

• -.. '•: ;

3

,.;:•'. !:••/ •;-,

..•-:,•:• ^

'•; :. . ••

2

'• •*'"*• - ' J

GPS Coordir
m

5,233,253

5,233,253

5,233.284

5,233,308

5,233,331

5,233,243

5,233,266

5,233,284

5,233,465

iates(N/E,

542,216

542,216

542,994

542,994

542.994

542,184

542,184

542,187

542,492

Pre-Survey Calibration S. i :gh 1/16 101 % in saturated air

Post Survey Check S. I "gh 1/16 103 % in saturated air

Time

836

835

835

1521

1520

1519

858

857

856

854

853

852

849

848

847

846

845

844

841

840

936

935

935

•• _ .; V

. Comment

Ebb Tide

•Manson finished placing

rock on top of filter cap above

water at 11:15 AM

Manson placing rock

on south side of WO

Moderate turbidity observed

but below 10ntu

Mid-channel

Against floating dock

moved slightly S.

Cold, partly cloudy, dry

DO & Turbidity calibration as per ma:.-.:facturer1s specifications.

Survey work conducted by D. Berta ?.-. d S. high
Manson was placing rock on slope or top of filter material.

Turbidity observed at placement at v -ter line. Most of material being placed up the bank above water line

*Manson finished in-water work befoi . lunch.
Crew circled the derrick and work zo: ~ after Manson had pulled out and sampled W0300 as a check at 1520
Prepared By/Date: ^^_^ X"^ /I

M.Lloyd 1/16/y^rAL^^f

TSS Data Update

L&AI
O



Construction Compliance Monitoring Date: JAN 16 Totem Marine - Flood

Station/Sample

TDS300 (Up-current)

0301016/TDS300/1WA

Deep

TDS350 (up-current)

Mid

Deep

TON300 (down-current)

030116/TDN300/M/A

Deep

TDN300 (down-current)

0301 16/TDN30Q/M/A-Dup

Deep

TDN350 (down-current)

Mid

Deep

TDNE150 (down-current)

Mid

Deep

TDNE300 (down-current)

030115/TDNE300/1WA

Deep

TDNE350 (down-current)

Mid

Deep

TDNW300 (down-current)

-.i33116/TDNW300/M/A

Deep

TDNW350 (down-current)

Mid

Deep

Depth/D
TBtft)

3

18

31/36

3

18
31/36

3

18

31/36

3

18

31/36

S inily
ot)

:.3.7
iJ.O

;o.i
23.8

: ).o
:.n
: ?.6
' ro
: j.1
2 -.8
:- i.o
: --.1

3 : i.5

18 ; '.0

32/37 ' ).1

3 : i.2

15 : i.O
25/30 C J.1

3 : : --.5

8 : .6

11/16 : . .8

3 -.6

17 : .9
30/35 : 1.1

3 ! : 3.1

18 : '.o
32/37 ' -..1

3 : \8

13 ; ).0
32/37 : ).1

DO
(mg/L)

7.5

7.4

7.4

7.5

f 7:5* :
7.5

7.4

7.6

7.5

7.5

7.5

7.4

7.4

7.5

7.4

7.3

7.4

7.6

7.3

7.2

7.2

7.3

7.3

7.3

7.5

7.5

7.5
7.4

7.5
7.4

Turbidity
(NTU)

1.6

3.0

3.4

1.3

2.0
4.0

3.2

1.6

L 1-5
3.6

7.4

3.2

2.1

0.9

0.7

1.2

2.9

2.3

2.6

5.6

10.0

1.2

1.4

2.2

2.5

2.2

1.1

1.1

2.2
1.1

Temp
°C

9.4

9.4

9.4

9.4

9.4
9.4

9.2

9.4

9.4

9.4

9.4

9.4

9.4

9.4 J

9.4

9.4

9.4
9.4

9.3

9.4

9.4

9.3

9.4
9.4

9.4

9.4

9.4

9.3

9.4
9.4

TSS
(mg/L)

4

4

3

.';••.•".:

•' -':' iV

'•'• '̂ '&
28

; V::-;.1:'

•••••':' : '•<•:

' '«•. V.,:

5

--. •'•i";
V*"Y. ''•'••;

' • • • • ' ' y
. ' • : ,-• ' • -.''.

GPS Coordir
m

5,233,593

5,233,579

5,233,745

52,338,755

5,233,732

5,233,770

5.233,784

5,233,707

5,233,707

lates (N/E,

542,917

542,913

542,874

542,863

542,894

542,915

542,911

542,851

542,836

Time

1058

1058

1057

1104

1104

1103

1014

1013

1013

1019

1017

1015

1049

1049

1048

1004

1003
1002

1040

1038

1036 '

1045

1045
1044

1054

1054

1053

1052

1051

1051

Comment

Flood Tide

Hurlen placing filter cap

at S. end

Field Duplicate

Field Duplicate

Field Duplicate

Flood Tide

ACC-Hurlen placing filter

cap material

DO > 5.0 mg/L

Location moved for

work activity

Flood/slack tide

Pre-Survey Calibration S. iigh 1/16 103%

DO Calibration as per manufac; j; ; r'i specifications.

Survey .vork conducted by D. Eertr. i d S. High Mild. PartlY sunr|y weather

Turbidi;, Calibration as per manuf; ;. er's specifications. Calibration at 0, lONTU's.

*Winkler ror sample returned 6.9 anc .0 mg/L Dissolved Oxygen

M. Llovd 1/17

TDS Data Update f
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STL Seattle

Client Name Lloyd & Assoc. Inc.
^ Project Name Thea Foss
• Date Received 01-16-03

General Chemistry Parameters

Client Sample ID 030116/WO300/M/A
Lab ID 111314-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
7

PQL
2

Client Sample ID 030116/WON/M/A
Lab ID 111314-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030116/WOC/M/A
Lab ID 111314-03

parameter
potal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
11

PQL
2

Client Sample ID 030116/WOS/M/A
Lab ID 111314-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
7

PQL
2

Client Sample ID 030116/TF2+00/M/A
Lab ID 111314-05

Parameter
Total Suspended Solids

Method
EPA 160.2

i

Date
Analyzed
01-17-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 16nDN(300)/M/A '
Lab ID 111314-06

Parameter
Total Suspended Solids

»

Method
EPA 160.2

Date
Analyzed
01-17-03

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030116/TDN(300)/M/DUP
111314-07

Parameter
Total Suspended Solids

Parameter
Total Suspended Solids

Parameter
Total Suspended Solids

°arameter
^otal Suspended Solids

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Date
Analyzed
01-17-03

0

Date
Analyzed
01-17-03

0

Date
Analyzed
01-17-03

Date
Analyzed
01-17-03

Units
mg/L

30116ATD
111C

Units
mg/L

30116/TD
111:

Units
mg/L

030116/TC
111;

Units
mg/L

Result
3

NE/(300)/M/A
H4-08

Result
28

NW(300)/M/A
$14-09

Result
5

3S(300)/M/A
514-10

Result
4

PQL
2

PQL
2

PQL
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111241-2
1159-016

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

56

Duplicate Result
(mg/L)

56
RPD (%)

0.0
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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I Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmle, Washington 98065 425-888-1905rml@centurytel.net

January 17, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Wheeler Osgood 1/17/03
Compliance Monitoring / Totem Marine 1/17/03
Preliminary Data Transmittal

Attached please find results from compliance monitoring for the following work activities:

• Capping work the Wheeler-Osgood Waterway; and
• Placement of riprap and filter material at Totem Marine.

Wheeler-Osqood Capping Work.
Water quality monitoring was conducted during the morning while filter material was being placed in the

Wheeler Osgood during an ebb tide event. Water quality at WO300 was acceptable although turbidity was
elevated. Water quality at the compliance boundary stations (WOS, WOC, and WON) was acceptable for all
parameters. Manson stopped in-water work shortly after water quality data was collected.

Totem Marine Capping/Rocking.
Water quality monitoring was conducted during the morning while filter cap material was being placed.

Very high turbidity (93 NTU's) was observed in the morning event at Station TDN350 in shallow water. ACC-
Hurlen had been placing fitter cap materia/ at shallow depths or on the back at Totem. Turbidity was not
observed at TDNE350 or TDS350. Data collection at other stations was suspended, the Sonde was
recalibrated, and notifications were made to the City of Tacoma and EPA. Approximately 1 hour later, turbidity
levels had returned to below 10 NTU. Following notice, all sampling stations were monitored (see data).
Because there was also a tide change, the sampling team checked both flood and ebb sampling stations. This
data was provided to the City. By mid afternoon approval to go back to work was provided. This second
monitoring event was thankfully uneventful. The major operational change incorporated was to vary the depth of
placement along the very steep back on the south side of Totem.

As has been observed at Wheeler-Osgood and at Totem, the highest turbidity appears to occur at the
point of placement. When filter cap material is placed at shallow depths, we see elevated turbidity in shallow
samples. When materials are placed at greater depth, the turbidity is detectable at greater depth. There is of
course the obvious visual evidence that when filter cap materials are place in the water considerable turbidity is
observed. In the Wheeler-Osgood the closed conditions tend to minimize tidal flow except at ebb tides. The
circumstance is considerably different at Totem Marine (and likely Thea's Park). Both flood and ebb tides can
generate considerable flow through the work zone to sweep turbidity generated by filter cap placement At the
Wheeler-Osgood site, flows are minimal except at ebb tide. The primary difference appears to be that residence
time at the Wheeler-Osgood allows settleable materials form the filter cap to drop out of the water column.

Tidal flow through the work zone is of course highly variable and depends on the rate that the water
column is rising and falling as may be adjusted by local conditions and weather. Periodically, we see
considerable fresh water (lower salinity in the upper layers) as a result of storm events. Additionally, we also see
considerable fresh water being moved into the Thea Foss Waterway after a low tide event from the Puyallup
River. Our data demonstrates the input of fresh water when it is not raining and also indicates the complexity of
the problem. Operational changes (similar to a BMP) have benefit in dealing with materials that will continue to
generate substantial turbidity. On the positive side, dissolved oxygen levels remain very good and protective of
fishes and marine life within the Thea Foss Waterway.

Wheeler 1 1703.doc
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Construction Compliance Monitoring Date: JAN 17 Wheeler-Osgood Ebb Tide

Station/Sample

WO300 (down-currant)

030117/WO300/M/A

Deep

WOS (down-current)

0301017/WOS/M/A

Deep

WOC (up-current)

0301017/WOC/M/A

Deep

WON (down-current)

030117/WON/M/A

Depth/D
TB(ft)

3

4

6/8

3

12

19/24

3

6

9/12

3

7/10

Salinity

(PPt)

22.2

26.8

23.3

29.7

29.9

20.4

28.6

29.2

24.5

28.2

DO
(mg/L)

9.1

8.0

9.1

7.2

7.4

9.3

7.6

7.3

8.6

7.7

Turbidity
(NTU)

>100

10.5

2.2

2.7

2.6

2.5

2.5

4.0

3.1

2.6

Temp
°C

7.8

8.9

8.2

9.4

9.5

7.6

0.0

9.4

8.5

9.2

TSS
(mg/l)

13

3
':.,'•:. ::'-i;;-

ij'.*~&*.

4

;*!§§!
i?-3&?

2

GPS Coordir
m

5,233,253

5,233,284

5,233,308

5,233,331

rates (N/E,

542,216

542,994

542,994

542,994

Pre-Survey Calibration S. High 1/16 101 % in saturated air
Post Survey Check S. High 1/16 103 % in saturated air

Time

1036

1037

1036

1026

1025

1025

1012

1011

1010

1020

1016

Comment

Ebb Tide

Manson placing rock

on south side of WO*

Sampled at 5' depth

Cold, partly cloudy, dry

DO & Turbidity calibration as per manufacturer's specifications.
Survey work conducted by D. Berta and S. high
Manson was placing rock on slope on top of filter material.

Turbidity observed at placement at water line. Most of material being placed up the bank above water line
*Manson finished in-water work before lunch.
Informational sampling not conducted to deal with turbidity issues at Totem Marine. In-water work completed at 11 :15.

Recommend that if time allows, additional sampling be conducted at end of day to confirm earlier compliance data.

Prepared By/Data:

M.Lloyd 1/17
TSSD^pdate^ / / / _ L&AI



Construction Compliance Monitoring Date: JAN 17 Totem Marine - EBB

Station/Sample

TDS350 (up-current)

Mid

Deep

TDN350 (down-current)

Deep

TDNE350 (down-current)

Deep

Depth/D
TB(ft)

3

18

31/36

3

18

32/37

3

11

17/22

: Salinity
(ppt)

24.4

30.0

30.1

25.1

29.9

31.1

22.3

29.7

29.9

; DO

(mg/L):

8.7

7.7

7.6

8.9

7.5

7.5

9.2

7.3

7.2

Turbidity
(MTU)

2.8

0.9

1.2

93.0

1.0

0.2

1.8

0.8

1.6

Temp
V

8.5

9.4

9.4

8.2

9.4

9.4

7.8

9.4

9.5

TSS
(mg/U)

•••v.
:' .' ' ' .'

;,-..;-. ',:',.

\: m't '•

.'••': : ' " • • : • !

'•'-vl.-.-.?:.

$^f

GPS Coordinates (HIE.
m

5.233,579

5,233.755

5,233.784

542,913

542,863

542,911

Jime

958

957

956

843

843

842

825

824

824

Comment

Maximum Ebb

Very high turbidity in shallow

water

Near Outfall 208 across from

Globe Bldg.

Post survey calibration check S. High 1/15 102%
DO Calibration as per manufacturer's specifications.
Survey work conducted by D. Berta and S. High cool, partly cloudy weather

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Turbidity check 1 0.4 ntu for 1 0 ntu standard
Water quality monitoring stopped after checking the up-current station. Instrument recalibrated and station TDN350 was reoccupied. High turbidity
readings did not return to levels below 10 NTU until approximately 1 hour had passed (see supplemental trubidity readings, p46 of field notebook).
After ebb monitoring results were taken in Wheeler-Osgood, sampling crew returned and completed sampling at Totem Marine as noted on the next
page (approximatley 1 100 hours).

Prepared By/Data:

M.Lloyd 1/17

Preliminary /) * .

L&AI



Construction Compliance Monitoring Date: JAN 17 Totem Marine - Slack/Flood

Station/Sample

TDS300
0301017/TDS300/M/B

Deep

TDS350

Mid
Deep

TDSE300

0301017/TDSE300/M/B

Deep

TDSE350
0301017/TDSE300/M/B

. Deep
TDSW300

0301017/TDSW300/M/B

Deep

TDSW350

Mid
Deep

TDN300

030117/TDN300/M/B

Deep

TDN350 (down-current)
Mid

Deep

TDNE300
030115/TDNE300/M/B

Deep

TDNE350

Mid
Deep

TDNW300
0301 1 7/TDNW300/M/B

Deep
TDNW300

Q30117n"DNW300/M/B-Dup

Deep

TDNW350

Mid

Deep

Depth/D
TB(ft)

3.....

32/37

3
18

31/36

3
15

25/30.. .„.

18
31/36

3
19

"33/38™. .„

-~g —

'"33/38~

3
18

32/36

3
18

31/36

3
14

25/29

3
16

27/32

3
19

33/38

3
19

33/36
3
19

33/38

Salinity

(Ppt)

25.6__„...

29.9

25.8
29.5
29.8

23.6
29.3

_29.7
25.8™

29.3
29.9

22.0
29.6

•-•—••

»™~»
....—..

"Tag"
25.1
29.6
29.8
26.9
29.6
29.8
21.6
29.2
29.6
25.2
29.6
29.7

21.1
29.5
29.8
22.2
29.5

29.9
21.6
29.5
29.8

DO
•(mg/L)

8.0
7.4
7.3
7.9
7.4

" 7.5""

7.9

7.5
_7.5

™.L§L
""7.4"

7.5

9.3
7.6
8.0„_....

76™
— --—

8.0
7.3
7.5
7.6
7.5
7.7
8.7
7.3
7.6
8.1
7.4
7.4

9.4
7.5
7.6
9.5
7.4
7.5
9.2
7.5
7.5

TuitkHy
(MTU)

2.4
2.5

i!a~"
3.0
1.4
1.9

2.3
4.0

_3_.0_„.„_..

1.7
1.1

3.1
2.2
2.5

™2_6~"
_-__...

___...

6.8
2.6
1.5
6.2
4.7
2.4
9.7
1.6
2.4

10.8
1.5
2.3

2.3
2.5
1.4
2.2
1.7
0.7
2.2
1.1
0.8

Temp
°C

8.7
9.4
9.4

9.0
9.4
9.4

9.1
9.4
9.4

8.8

L 9-4

f 9.4

8.0
9.4._.„_..._.

7.8
9.4.............

8.7
9.4
9.4
9.4
9.4
9.4
8.1
9.4
9.4

8.5
9.4
9.4

7.9
9.7
9.7
8.1
9.4
9.4
7.9
9.4
9.4

TSS
(mg/L)

7

4

- _ .,

_474

4

5

' :• , ' . -_ V

4

', ••"•• ••

• •;• ' •; ••-,-

4

• ; • •

GPS Coordir
m

5,233,593

5,233,579

5,233,590

5,233,571

5,233,617

.

5,233,606

5,233,745

52,338,755

5,233,770

5,233,784

5.233,703

5,233,707

tates (N/E,

542,917

542,913

542,945

542,919

542,875

J542JI65

542,874

542,863

542,915

542,911

542,851

542,836

Time
1114
1113
1112
1108
1107
1106
1216
1216
1215
1212
1211
1210

1229

1228

~228™
"1225"

"1224"
1223

1125
1124

1123
1129
1128
1127

11149

1148
1147

1133
1133
1132

1251
1250
1251
1255
1254
1253
1246
1245
1244

Comment
Slacl/Flood Tide

No work activity at Totem

Salinity in shallow water

suggests fresh water input

torn Puyallup River

Sample station moved to near
fireboat dock

Still some residual turbidity

in shallow water

Still some residual turbidity

in shallow water

Flood/slack tide

Field Duplicate

Field Duplicate

Field Duplicate

Pre-Survey Calibration S. High 1/16 102%

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High Mild- Part'y sunny weather

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Prepared By/Dato:

M.Lloyd 1/17

TSS Data Update

^f^^//^/c»
L&AI



Construction Compliance Monitoring Date: JAN 17 Totem Marine - Flood

Station/Sample

TDS300

0301017/TDS300/M/C

Deep

TDS350

Mid

Deep

TDS150

Mid
• Deep

TDSE300

0301017/TDSE300/M/C

Deep

TDSE350

Mid

Deep

TDSE150

Mid

Deep

TDSW300

0301017/TDSW300/M/C

Deep

TDSW350

Mid

Deep

TDN300

030117/TDN300/M/C

Deep

TDN350 (down-current)

Mid
Deep

TDNE300

030117/TDNE300/M/C

Deep

TDNE350

. " ~~ " "" Mid

Deep

TDNW300

030117/TDNW300/M/C

Deep

TDNW350

Mid

Deep

Station TF2+00
030117/TF2/M/C

Deep

Depth/D
TB(ft)

3
20

__34/39_

3

19
33m

_3
— -~-

34/39

2

17

_30/35_

1_JI_.
Tg

_329§...
]__3

13

"21/26

_3

ir?°L.
_34/39_

3

20
35/40

3

_ J4__

23/28

3

__20
"34/39~

3

13

21/26

3.._.„

21/26

3

20

34/39

3

26
34/39

3

22

37/42

Salinity

(PPt)

22.0

29.6

29.8

21.7

29.4

29.8

22.1

29.6'
29.8

22.2

29.3

.._??.:.?...

I?.?JL
""29~5~

29.8

.1?.?.:!.

._?.?!?..-------

21.6

29.5

_29.8

_.?.?.:!..
_29.5
— ~-

19.5

29.0

29.3

21.9

29.2
'"29.7"

7.7

9.3

9.4

19.2

29.0
29.3

21.7

23.4

29.8

21.8

29.3

29.7

22.3

23.8

29.5

DO
(mg/L)

10.7

8.6

__8.6__

8.7

.8.7

L.12-L..
10.5

8.4
" 8.4

10.5

__8.0_

~B~O
jp.3_

77

7.7

28.2_'

....?!?._..-._..-._.

11.1

IJJL
™8_T"

J1.1

__8.7 .
~8.7~

J_2.p_
"Ti"'
.„.„..._....

11.1

8.6..-.„..

19.2

29.0

29.3

.JLIJL
~eT"

8.6
10.8
8.8
8.8
11.9
8.8
8.9

10.1
8.7
8.5

Turbidity
(NTU)

1.4

[__1.2

0.8

1.5

1.1

L.-L1...
1.7

5.7
1.7

1.7

..._1:3__o.r
-JJL

TT"
_q.a_
liiSl.

1.8
1.5

_1.3

__1:4._..

Ijlfl
I.'i:l..

1.8
2.6

._.?.:?.....
1.6

1.9

2.7

1.9
10.7

11.9

8.6

8.6

II:i".
""1.5"
~~22~

J .4

1.5

1.2

1.4

1.5
0.4

1.3

0.3
0.6

Temp
°C

8.1

9.4

9.4

8.1

9.4

9.4

8.1

9.4
9.4

8.1

9.4_

~9.4~

_§:.!_.

....?.:.!_.

_"L4.I
8.1

9.3
9.4

_ 8.2_

9.4

9.4

Zi-il
9.4
9.4

7.8

9.3

9.4

8.1

9.4
9.4

1.9

1.5

2.2

_7.7 _

9"3
9.4

8.2

9.4

9.4

_8.1_
""9"4

9.4

8.6

9.2

9.4

TSS
(mg/L)

3

4

~"T~

4

5

:„____._

3__

2U

GPS Coordir
m

5,233,593

5.233,579

5,233,637

5,233,590

5,233,jJ76

_5,233,641_

5,233,617

5.233,606

5,233,745

52,338,755

5,233,770

5,233,784

5,233,703

5,233,707

5,233,465

ates (NIB.

542,917

542,913

542,908

542,945

_542,925_

Jj42,_932

_542.875

_542,865_

542,874

542,863

542,915

542,911

_54..2jJ51_

542,836

542,492

Time

1528

1527

1526

1536

1536

1535

1521

1521
1520

1506

1505

1504

_1500

_1500

j'459

Jill.
15"l6
1515

J548

J_547

1546"

_1^542

1541
1540

1617

_1616

1615

1610

1609
1608

1623

1622

1620

_1_628

1627
1626

1555

J555
"1554

1602

1601
1600

1640

1639

1638

Comment
Slacl/Flood Tide

Down current at slack/flooe

46 work activity at Totem

Moved to point next to Hurten

Barge

Salinity in shallow water

suggests fresh water input

from Puyallup River

— —

Slack to Ebb Flow

Slack to Ebb Flow

Elevated shallow turbidity

Slack to Ebb Flow

Pre-Survey Calibration S. High 1/17 102% Final= 96%

DO Calibration as per manufacturer's specifications.
Survey work conducted by D. Berta ard S. High Cold, partly sunny weather

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

ACC-Hurlen restarts with filter material at 2:30 PM ^ ,
Prepared By/Date:

M. Lloyd 1/17
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STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

» Date Received 01-20-03
•

General Chemistry Parameters

Client Sample ID 030116/WO300/M/B
Lab ID 111369-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
6

PQL
2

Client Sample ID 0301 1 7/WON/M/A
Lab ID 111369-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 17/WOC/M/A
Lab ID 111369-03

parameter
•otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030117/WOS/M/A
Lab ID 111369-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030117/WO300/M/A
Lab ID 111369-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
13

PQL
2

Client Sample ID 030117/TDS(300)/M/B
Lab ID 111369-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
7

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030117/TDN(300)/M/B
111369-07

^rarameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 0301 1 7/TDNE(300)/M/B
Lab ID 111369-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030117/TDSE(30)/M/B
Lab ID 111369-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 0301 1 7/TDSW(300)/M/B
Lab ID 111369-10

Parameter
^^otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030117/TDSW(300)/M/DUP
Lab ID 111369-11

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030117m)NW(300)/M/B
Lab ID 111369-12

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
, 01-21-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030117/TDSE(300)/M/C
Lab ID 111369-13

Parameter
Total Suspended Solids

•

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030117/TDS(300)/M/C
111369-14

^?arameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 1 7/TDSW(300)/M/C
Lab ID 111369-15

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 1 7/TDNW(300)/M/C
Lab ID 111369-16

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030117mDN(300)/M/C
Lab ID 111369-17

Parameter
^^otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
4

PQL
2

- Client Sample ID 030117/TDNE(300)/M/C
Lab ID 111369-18

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 0301 17/TF2+00/M/C
Lab ID 111369-19

Parameter
Total Suspended Solids

• '

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
ND

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111316-1
1159-021

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

4

Duplicate Result
(mg/L)

3.5
RPD (%)

13
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 18, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Wheeler Osgood 1/18/03
Compliance Monitoring / Totem Marine 1/18/03
Preliminary Data Transmittal

Attached please find results from compliance monitoring for the following work activities:

• Capping work the Wheeler-Osgood Waterway; and
• Placement of riprap and filter material at Totem Marine.

Wheeler-Osaood Capping Work.
Water quality monitoring was conducted during the morning while filter material was being placed in the

Wheeler Osgood during an ebb tide event. Dissolved oxygen at WO300 was acceptable although turbidity was
elevated. Water quality at the compliance boundary stations (WOS, WOC, and WON) was acceptable for all
parameters. Water quality was also monitored during the afternoon. Water quality was acceptable for all
parameters at all compliance stations and informational stations.

Totem Marine Capping/Rocking.
Water quality monitoring was conducted during the morning ebb while filter cap material was being

placed. Moderately elevated turbidity (>12 NTU's) was observed in the morning event at Station TDNE300 and
TDNE350 stations. I advised John O'Loughlin of the circumstance and indicated that the water quality survey
team would monitor TDNE300/TDN350 while ACC-Hurlen prepared to move barges. I also left a message for
John Malek of EPA. After moving equipment and switching out barges, ACC-Hurlen started placing filter cap
material again and we monitored the 350' statons to determine if a problem would develop. Tidal changes
meant that we would be principally monitoring for the flood tide late in the morning.

Water quality remained good for the remainder of the day and subsequent monitoring during the
afternoon. We did notice that in the upgradient locations that turbidity had returned at the 350 stations and was
lower at the 300 stations. Down current stations were acceptable for all criteria. The water monitoring crew
patrolled around TDNE350 and noted that there are two outfalls in the immediate area, and they may be
releasing turbidity into the waterway near TONE stations. Whether this would also impact TON stations seems
unlikely, but we obviously do not have a complete understanding of tidal flow patterns or flux. As indicated in
supplemental readings, a clear picture is not presented for why the up-current turbidity is higher around TONE
350 and TONE 300 except that we have noted previously that the TONE stations do pick up turbidity more often
than other stations. Some additional investigation of this area is highly recommended because turbidity had
declined from the morning work and the change in tide supports the conclusion that the elevated turbidity did not
arise from construction activity during this monitoring event.

Michael Lloyd
Lloyd & Associates, Inc.

Wheelerl 1803.doc
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Construction Compliance Monitoring Date: JAN 18 Wheeler-Osgood Ebb tide

Station/Sample

WO300 (down-current)

030117/WO300/M/B

Deep

WOMID-N (down-current)

Deep

WOMID-C (down-current)

Deep

WOMID-S (down-current)

Deep

WOS (down-current)

030118/WOS/M/B

Deep

WOC (up-current)

030118/WOC/M/B

Deep

WON (down-current)

030118/WON/M/B

Deep

Depth/D
TB(ft)

3

4

6/8

1

3/4

3

6/9

1

3/4

3

7

10/15

3

6

8/12

3

5

7/10

Salinity

(ppt)

22.2

26.8

24.7

26.9

27.6

28.8_

24.4

26.5

28.1

29

29.3

27.5_

28.8

29.1

28.3

28.9

DO
(mg/L)

9.1

8.0

7.9

__M_.

7.4

__7.5_

7.7

7.6

6.9

6.8

6.9

__7A..

7.0

6.9

7.1

7.1

Turbidity
(NTU)

>100

10.5

5.5

._!?_....

3.8

__2.5_

5.7

4.7

2.8

3.2

3.3

._M._

__2.4

2.5

1.8

1.8

Temp
"C

7.8

8.9

8.5

__8._9_

9.1

..„?:.?.....

9.1

9.2

_9.2 _

9.3

9.4

....?.:.?_...

_9.2

.-J.-.L..

__9.3_

9.3

TSS
(mg/L)

5

..*'"

__?__.

3

v;<;;- H -:

3

GPS Coordinates (N/E,
m)

5,233,253

5,233,289

5,233,266

5,233,243

5,233,284

5,233,308

5,233,331

542,216

542,187

542.184

542,184

542,994

__542,994

_542,994

Pre-Survey Calibration S. High 1/18 101 % in saturated air

Post Survey Check S. High 1/18 93.6 % in saturated air

Time

1118

1119

1117

1123

1122

1124

1_1_24_

1127

1127

1026

1025

1025

J012

1011

1010

__1020_

1015

1016

Gomment

Ebb to slack Tide

Manson placing rock

since early morning

Moved station to point

Against floating dock

Work zone immediately East

Manson placing rock

on south side of WO*

Mild, partly cloudy, dry

DO & Turbidity calibration as per manufacturer's specifications.

Survey work conducted by S. High

Manson was placing filter material on top of slope

Turbidity observed at placement at water line. Most of material being placed up the bank above water line

Recommend that if time allows, additional sampling be conducted at end of day to confirm earlier compliance data.

x7
Prepared By/Data:

M. Lloyd 1/18

TSSJ3*FA UPDATE/// ,1 /•
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Construction Compliance Monitoring Date: JAN 18 Wheeler-Osgood Ebb Tide

Station/Sample

WO300 (down-current)

030118/WO300/M/C

Deep

WOMIO-N (down-current)

Deep

WOMID-C (down-current)

Mid

Deep

WOMID-S (down-current)

Deep

WOS (down-current)

030118/WOS/M/C

Deep

WOC (up-current)

030118/WOC/M/C

Deep

WON (down-current)

030118/WON/M/C

Deep

Depth/0
TB(tt)

3

5

9/11

3

6/7

3

_6

10/12.6

3_

7/8

3

10

15/19

3

7

12/15

3

7 •

11/14

Salinity
(PP»)

27.6

28.4

29.3

J?L§L

28.7

27.5

28.7

29.1

27.8

28.8

28.2

_29.3_

29.4

28.4

29.2

29.3

28.6

29.1

29.3

DO
(mg/L)

6.5

_J6.<4__

6.4

6.6

6.6

6.7

._M_.

6.6

JBJ I _

6.7

7

.....6JL,
6.9

6.9

6.7

6.7

6.9

_6.8_

6.7

Turbidity
(NTU)

6.1

5.2

2.9

4.5

2.9

__3JL-
3.9

2.9

J5._6__

2.7

2.4

_._!•.?-....

1.4

__3.3_

2.3

1.8

2.6

_1.8__

2

Temp
°C

9.1

9.3

9.4

9.2

9.3

9.1

9.2

9.3

....M_.

9.2

9.3

9.4

9.4

._M_

9.4

.._.?..-.!...
9.4

9.4

9.4

TSS
(mg/L)

8

2

_3__

2

GPS Coordinates (N/E,
m)

5,233,253

5,233,286

5,233,266

5,233,243

5,233,284

_5..233,308_

5,233,331

542,216

542,187

542,187

542.J84

542,994

542,994

J542.994

Pre-Survey Calibration S. High 1/18 101 % in saturated air

Post Survey Check S. High 1/18 93.6 % in saturated air

Time

1515

1507

1503

1519

1524

_1528

1536

1535_

1533

1542

1540

1538

J553

1550

1548

Comment

Slack to Ebb Tide

Manson placing rock

since early morning

Against floating dock

Work zone immediately East

@1500 Manson moves

b_arge out of waterway

Ebbtide

Mild, partly cloudy, dry

DO & Turbidity calibration as per manufacturer's specifications.
Survey work conducted by S. High
Manson was placing filter material on top of slope
Turbidity observed at placement at water line. Most of material being placed up the bank above water line
Recommend that if time allows, additional sampling be conducted at end of day to confirm earlier compliance data.

x-i
Prepared By/Date:

M.Lloyd 1/18

TSSQAS* UPDATE/' J- S\ r
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Construction Compliance Monitoring Date: JAN 18 Totem Marine - Ebb Tide

Station/Sample
TDS300

0301018/TDS300/M/A

Deep
TDS350

Mid
Deep

TDN300
030l"l 8/f DN300/M/A

Deep

TDN350
Mid

Deep
TDN150

Mid
Deep

JDN_E30p
""dsoTisrrDNEsbo/M/A

Deep
TDNE350

Mid
___ _ Deep

„..„

Deep
TDNW300

. Deep

TDNW350
Mid

Deep

Depth/D
TB(ft)

3
19

33/38

3
19

33/38

3

20
34/39

3
20"""

"34739"

3~
17

30/35

...._.„„_..„

19/24
3

""25730..................

..........

"17722""

_ 3

34/39

20"
34/39

Salinity

(PPO

26.5
29.6
29.8
26.5
29.7
29.8

27.8
•~g-~

29.8
27.7
29.6

~29ir

28.0
[ 29.6

29.8

9.0............

9.0
9.1

...At...

I.M.I

9.'3 "
— g---»

27.6
•-—•-•-

29.8...™...

29.7
29.8

DO
(mg/L)

6.6
6.6
6.6
6.7

6.7
6.7

6.6

" eV"
__6J>_

J3.6

6.6
6.6
6.6

6.4.........

6.6
6.5

__§•!_.„_.„.„.

..„„...„....

6.2
-----

6.8
elf"
6.8..............

6.8
6.8

Turbkftty

(MTU)

3.1

1.2

1.0

3.2

1.2

1.8
5.8.........

1.1_._„..-...

"""as"
" asT

5.1
7.4
1.5

13.8.............

3.5
"12.F

10.6.._„._.._.

-----

14.3._..„..„...

3.2

LJJL.............

0.9

Temp
°C

9.0
9.3
9.4
9.0

L 9.3
9.3

9.0_

9.3
9.0
9.3
9.4

9.0
9.3
9.3

9.0............

9.3
9.1
9.4

__9.3
~--—

9.3_._..

9.0..............

9.3.............

9.3
9.3

TSS
(mg/L)

3

__

•. • .-• ' .

10 _

• ' .'• ' •

««— ̂«*™..

5

.___._.„:

1 • •'• • .'"•.

;;.:.'.•••:

GPS Coordir
m

5,233,593

5,233,579

_5,2_33J45

52,338,749

52,338,755

5,233,770_

_5,233,764_

_5,233,7a4

5,233.784

Tffl3707"

iates (WE,

542,917

542,913

_542,874

542,887

542,863

542,915

542,911

542,911

_542.91_1

542,836

Time

912
912
911

915
914
914

831..........

!?!_.
"821 "

821
820
821
821
820

839
"838"'

837

842
842

"84™
' goT"

901
' 902~

849
'~848'"

848
"846"
845

" 84~5'"

Comment
Ebb Tide - Up Current

Hurlen placing filter material

on south end

Ebb Tide - Up Current

Ebb Tide Down-Current

Ebb Tide Down-Current

Ebb Tide Down-Current

Position moved against debris
boom

Slight elevation in turbidity_

Called M. Lloyd to discuss

Slight elevation in turbidity*

Reanalysis after recalibrating

turbidity. Called City/EPA
Hurlen moving barges around

— -

Pre-Survey Calibration S. High 1/18 101%

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High Mild- Part|Y sunnY weather

Turbidity Calibration as per manufacturer's specifications. Calibration at 0. lONTU's.

Slight elevation in turbidity observed. Confirmed after recalibrating. Called City and EPA. Informed them that Hurlen

had finished and was moving barges around. Did not shut down work (seejollow on analyses after restarting)
Prepared By/Date:

M.Lloyd 1/18 / 17*^^1 &* \. f / * ? ~*^S
/ f \/j^ \ / / ^^ "̂ _J

L&AI



Recovery Monitoring at Totem Date: JAN 18 Totem Marine - Ebb Tide

Station/Sample

TDNE350

Mid

Deep

TDN350

Mid

Deep

TDNW350

Mid

Deep

TDS350

Mid

Deep

Depth/D
TB(ft)

3

13

20/25

3

18

31/36

3

_J8

32/37

3

18

31/36

Salinity1

(ppl)

28.2

29.6

29.7

27.8

29.7

29.8

28.4

29.7_

29.8

_28.3

29.8

29.8

; Db
;;(mg/L).

6.7

7.0

6.7

7.1

7.2

7.2

7.2

7.3

7.1

—TJL.

7.4

7.4

.Turtjftflty
'' (NtU)

8.0

7.2

3.0

3.0

2.2

1.2

_J2jl~

1.1

1.2

_ 2.0

0.9

1.0

Temp
°C

9.2

9.4

9.3

9.0

9.4

9.3

9.2

9.3

9.4

9.3

9.3

9.3

TSS
(mg/L)

• • ':• • ••

••'""•• :'-v
' ..' • i

GPS Coordir
rti

5,233,784

52,338.749

5,233,707

5,233,579

lates (WE,

542,911

542,887

542,836

542,913

Time

1042

1041

1041

1045

1045

1044

1050

1049

1049

J054

1054

1053

: Comment

Some residual turbidity

•

Ebb Tide Down-Current

Ebb Tide - Up Current

The above data was gathered while ACC-Hurlen resumed work in placing filter cap material. Elevated turbidity at TONE
had dropped and work was allowed to proceed on without interuption.

Prepared By/Date:

M.Lloyd 1/18

TSS DATA UPDATE /
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Supplemental Readings JAN 18 Totem Marine

Station/Sample

South Station

Sampling Point South

TONE 350

Mid
Deep

North of TONE 350

Up Current toward

Work zone

Depth/D
TB(ft)

3

5

10

15

22

27/30

3

- 5
10
15

22
27/30

3

10
16/21

3

5

10

15

22

27/28

3

5

10

15

20/22

3

5

10
15/17

3

5

10

15

20/21

Turbidity.
(NTU)

5.7

11.9

13.3

1.6

1.4

1.3

1.8
1.8

3.1

11.2

12.0
11.0

12.3

16.5
4.0

1.1

1.3

5.8

8.6

14.3

9.0

8.4

12.1

7.9

2.2

1-8

8.4

8.6

8.7
8.0

6.3

7.9

18.4

9.7

3.0

GPS Coordinates (HIE,
m)

5.233,806

5,233,800

5,233,784

5,233,783

5,233,773

5,233,764

5,233,746

542,897

542,902

542.911

542,902

542,906

542,907

542,895

Prepared By/Date:

M. Lloyd 1/18

Time

1234

1238

1229
1228
1228
1243

1246

1248

1253

.Comment
Southerrn Most Station

Approximatley 50' south of TONE 350

Elevated turbidity from Up

Current near outfall 210

Sampling point near TONE 350

Sampling point north of TONE 350

Northm most point away from work zone

L&AI



Construction Compliance Monitoring Date: JAN 18 Totem Marine Flood

Station/Sample

TDS300 Down Current

030118/TDS300/M/C

Deep

TDS350 Down Current

" Mid

Deep

TDS150 Down Current

Mid

Deep

TDS1 50 Down Current

Mid
Deep

TDSE300 Down Curent

03011B/TDSE300/M/C

Deep

TDSE350 Down Current

Mid

Deep

TDSW300 Down Current

030118/TDSW300/M/C

Deep

TDSW350 Down Current

Mid

Deep

TDN300 UP Current

0301 1 8/TDN3bo/M/C

Deep

Tp"N350 Up Current

Mid
Deep

TDNE350

Mid

Deep

Station TF2+00

030118/TF2/M/C

37/42

Depth/D
TB(ft)

3
18

3J/36

_3
18™"

_32/37

3

16 _
"le/sT"

3

- 18
31/36

3

14

22/27

3

12
19/24

3

.'.._.!?..._..
31/36

3

19
33/38

3

19

_33/38

3 _

18
32

3

10
"T6/2T"

3

21

37/42

Salinity
(PPO

28.3

29.7

29.8

28.4

29.6

29.8

28.2

_29.8

"las
28.4

29.7
29.8

28.7_

29.4™

29.7

28.4

29.6
29:7

28.5

....??JL
29.9

28.3_

29T
29.8

28.5

29~.8

29.8_

28.8_'

29.8
29.8

28.3

29.4

29.7

29.2

29.7

29.8

DO
(mg/L)

7.5

7.6

7.6

7.5

7.6

7.6

7.5

7.5
7.6

7.2

7.3
7.3

7.5

7.6

,_.-L6.._
7.3

7.4
7.4

7.2

._.!:.?!...
7.5

__7.2 __

~'7.4~
7.4

_7.1

Ts

7.5_

"~2J>2
7.5
7.3

__7J__

7.0_...._..__

7.3

7.3

7.3

TurtAfly
(MTU)

2.4

1.0

1.8

1.9

0.9

1.0

4.3

28.0
64.2

__3.7
~~~-
-„-__._

3.7

4.1

2.9_

"2.4"

2.1
5.0

2.1

_JJ.._

_.M."
_2._1_._...„.„

1.2

_6.8

oj
J.9

_29.8

Q.B
2.0

12.3
_16.5
"To"

1.0

0.4

0.7

Temp
°C

9.3

9.4

9.4

9.3

9.4

9.4

9.2

9.4
9.3

9.2
...9.3..

9.4

9.2

""9.3

__9.3

9.2

9.3
9.3

9.2

._?.:!...
~9.3

9.2

9.4
9.4

9.3

""9.4

9.3.

.IE?I.
9.4
9.3

9.3

9.3
i!4~
9.3

9.3

9.3

TSS
(mg/L).

X

6

...-„?._._

..--___.

2U

GPS Coordir
m

5,233,593

5,233,579

5,233,637

5,233,637.

_5,233,590_

5,233,576

5,233,617

5,233,606

5,233,745

52,338,755

5,233.784

5,233,465

rates (WE.

542,917

542,913

542,928

542,928

542,945

542,925

542,875

542,865

542,874

542,863

_542,911

542,492

Time

1149
1149
1148
1146
1146

1145

1156

_11_55_

"iTsT
_1_3_22

"13123

1322

1J42

1142
1141

1138

-113L
1137"

1204

J204

1203

1209

1209
1208

1215

1214

1_214_

1223

1222
1221

1229

1228_
"l228~

1343

1343

1342

Comment

Flood Tide

Down current at slack/flooe

Hurlen placing filter material

Elevated turbidity at depth

at early warning point

at mid and deep levels

Minor turbidity down current

near work zone

Minor turbidity down current

--•• — •

Minor turbidity down current

Flood Tide

High Turbidity from Up

Current Not observed in

1044 measument (previous)

Elevated turbidity from Up

Current near outfall 210

Pre-Survey Calibration S. High 1/18 102% Final= 93.6%

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High Cold- PartlV sunny weather

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

"Winkler results from L&AI = 7.1 and 7.2 mg/L compared to 7.5 with the YSI Sonde

Prepared By/Data:

M.Lloyd 1/18

TSS DATA UPDATE L&AI



STL Seattle

Cli ant Name Lloyd & Assoc. Inc.
^ Project Name Thea Foss
B Data Received 01-20-03

General Chemistry Parameters

C;:.-r.t Sample ID 030118/TDN(300)/M/A
Lab ID 111371-01

Parameter
Total Suspended Solids

W ethod
EFA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
7

PQL
2

C-Tt Sample ID 030118/TDNE(300)/M/A
Lab ID 111371-02

Parameter
Total Suspended Solids

". ethod
EFA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
10

PQL
2

C"rt Sample ID 030118n"DNW(300)/M/A
Lab ID . 111371-03

BRrtaTsusp1: -".:'.ed Solids
'ethod

E A 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
5

PQL
2

C' - t Sample ID 030118/TDS(300)/M/A
Lab ID 111371-04

Parameter
Total Sus? -vied Solids

" ethod
:: A 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
3

PQL
2

C'T- t Sample ID 030118/WOS/M/B
Lab ID 111371-05

Parameter
Total Susr n-'ed Solids

" : ethod
. A 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
6

PQL
2

C':ert Sample ID 030118/WOC/M/B
Lab ID 111371-06

Parameter
Total Sus- -i-'ed Solids

•

Method
~ A 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
3

PQL
2

S7L Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Ci'or.t Sample 10
Lab ID

030118/WON/M/B
111371-07

V
Parameter
Total Suspended Solids

Method
E." A 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
3

PQL
2

C-'T.t Sample ID 0301 18/WO300/M/B
Lab ID 111371-08

Parameter
Total Susp . ied Solids

Method
u. A 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
5

PQL
2

C1T«nt Sample ID 030118/TDSE(300)/M/C
Lab ID 111371-09

Parameter
Total Susp - :ed Solids

' lethod
A 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
6

PQL
2

C'-rt Sample ID 030118/TDS(300)/M/C
Lab ID 111371-10

^arameter
^talSusc ' '?d Solids

Method
A 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
3

PQL
2

Hhrt Sample ID 030118/TDSW(300)/M/C
Lab ID 111371-11

Parameter
Total Sus: •• =d Solids

• lethod
A 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
2

PQL
2

r!>r.t Sample ID 030118/TDN(300)/M/C
Lab ID 111371-12

Parameter
Total Su?:.<- • :ed Solids

• lethod
A 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
6

PQL
2

r"nrt Sample ID 0301 18/TF2+00/M/C
Lab ID 111371-13

Parameter
Total Sir :•-.--:' ed Solids

•

r lethod
A 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
NO

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample 10
Lab ID

030118/WO300/M/C
111371-14

V
Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
8

PQL
2

Client Sample ID 0301 1 8/WOS/M/C
Lab ID 111371-15

Parameter
Total Suspe.--.-~ed Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 18/WOC/M/C
Lab ID 111371-16

Parameter
Total Susc--- 3d Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030118/WNO/M/C
Lab ID 111371-17

^rameter
•toalSf-t :-d Solids

Method
EPA 160.2

Date
Analyzed
01-21-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number.

Batch QC
111300-1
1159-022

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

8

Duplicate Result
(mg/L)

8
RPD (%)

0.0
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Hurten Construction
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 19, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Wheeler Osgood 1/19/03
Compliance Monitoring /Totem Marine 1/19/03
Preliminary (nn T.SS ). j, f

Attached please find results from compliance monitoring for the following work activities:

• Capping work the Wheeler-Osgood Waterway; and
• Placement of filter material at Totem Marine.

Wheeler-Osoood Capping Work.
Water quality monitoring was conducted during the morning and afternoon while filter material was being

placed in the Wheeler Osgood during an ebb tide event and slack/high tide event Dissolved oxygen levels at
WO300 were acceptable although some turbidity was detected from operations at informationsal stations
(WOMID series). Water quality at compliance boundary stations (WOS, WOC, and WON) was acceptable for all
parameters.

Totem Marine Capping/Rocking.
Water quality monitoring was conducted during the morning ebb while filter cap material was being

placed. Moderately elevated turbidity (12.4 NTU's) was observed in the morning event at Station TDN150, but
otherwise work went well without much excitement and/or fanfare. Turbidity was not observed at TONE stations
even though this station has been particularly sensitive to turbidity in previous sampling events when elevated
turbidity has been a problem. Additional sampling will be conducted in the coming week to further investigate
this sampling area.

Michael Lloyd C/
Lloyd & Associates, Inc.

• — .:< " 3-50 ft. WQ
lV1 - -^-SjQJo . .-c-'Comtf iance .

A ~ ~ " ' , Boundary
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Water V
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Construction Compliance Monitoring Date: JAN 19 Wheeler-Osgood Ebb Tide

Station/Sample

WO300 (down-current)

030119/WO300/M/A

Deep

WOMID-N (down-current)

Deep

WOMID-C (down-current)

Mid

Deep

WOMID-S (down-current)

Deep

WOS (down-current)

030119/WOS/M/A

Deep

WOC (up-current)

030119/WOC/M/A

Deep

WON (down-current)

030119/WON/M/A

Deep

Depth/D
TB(ft)

3

4

6/8

3

6/7.6

3

6 _ _

9/11

1

3/5.5

3

6

10/16

3

8

14/1_5_.6

3

6

10/13

SaEnlty
(PPt)

28.4

29.2

29.4

28.9

29.2

28.8

J2O3_

29.5

28.6

28.9

28.9

29.3

29.4

28.7

29.4

....??.:L

28.9

29.3

29.5

DO
(mg/L)

7.6

7.6

7.6

7.8

7.7

_9.3

9.3

9.4_

9.2

9.2

8.5

8.7

__8.6___

8.5

8.4

8.4_

8.3

_8.3

8.3

Turbidity
(NTU)

4.8

4.1

4.8

4.2

3.7

_8.0

8.0

...LL..
8.0

7.9

2.2

2

_2._3__

3.0

1.3

_1._5_

3.1

_1.5_

1.6

Temp
°C

9.1

9.3

9.3

9.3

9.3

__3.7_

4.9

3.9

4.2

3.7

9.2

9.3

-_.?:.?_...

9.3

9.3

9.4

9.2

_..?..?.„

9.3

TSS
(mg/L)

4

2U

~-

2

_2y

GPS Coordinates (N/E.
m)

5,233,253

5,233,290

_5,233,266

5,233,243

5,233,284

5.233,308

_5,233,331

542,241

542,184

542,184

54_2,1_84

542,994

542,994

542,994

Pre-Survey Calibration S. High 1/19 99.5 % in saturated air

Time

_932_

J&L.

930

_936__

935

_940_

939__

938

943

941

.-1.02.6..

1025

_1025

953

952

_951

943

942

944

Gdmment -

Ebb Tide

Manson placing rock

since early morning

Moved station to point

Against floating dock

Manson placing rock

on south side of WO*

Mild, partly cloudy, dry

DO & Turbidity calibration as per manufacturer's specifications. Turbidity check = 10.2 for 10.0 ntu standard

Survey work conducted by S. High and D. Berta

Manson was placing filter material on top of slope

Turbidity observed at placement at water line. Most of material being placed up the bank above water line

Work in the Wheeler-Osgood Waterway continues to be acceptable. Manson continues to be very responsive to

the water quality team and recommendations provided.
Prepared By/Date:

M.Lloyd 1/19

TSS DATA UPDATED /I .

^%AtY /fzS/^ L&AI



Construction Compliance Monitoring Date: JAN 19 Totem Marine - Ebb Tide

Station/Sample

TQS300

030119/TDS300/M/A

Deep

TDS350

Mid

Deep

TDN300 (down-current)

030119/TDN300/M/A

Deep

TDN350

Mid

Deep

TDN150

Mid

Deep

TDNE300 (down-current)

030119/TDNE300/M/A

Deep

TDNE350

Mid

Deep

TDNW300 (down-current)

0301 1 9rTDNW300/M/A

Deep

TDNW350

Mid

Deep

Station TF2+00

030119/TF2/M/A

37/42

Station TF2+00

030119/TF2/M/A-dup

37M2

Depth/D
TB(tt)

3

19

32/37

3

19

32/37

3

...__!?...._..

32/37_

3

19

32/37

3

14

23/28

3

10

17/21

3

12

20/24

3

19

32/37

_3

19

32/37

_ 3

20

35/41

3

_20

35/41

Salinity
(PPt)

29.0

29.6

29.8

29.0

29.6

29.7

29.1

29.7_

_29.8_

J29.4

_29.6_

29.7

29.0

29.6

29.7

29.4

29.6

29.6

29.2

29.5

29.7

29.3

29.6

29.8

29J_

29.6

29.8

29.6

29.9

29.9

_29.6

29.9

29.9

DO
-(mg/L)

8.8

9.0

8.9

8.8

9.0

8.9

8.9

8.9

8.9

8.9

8.9

8.9

8.8

8.7

8.7

8.7

8.7

8.7

8.7

_8.7_

8.6

9.0

9.0

_..9JL.

JB.9_

8.9

8.9

.....?.:1_.

9.1

9^1_

9J_

_9.p_

9.1

Turbidity
(NTU)

1.3

1.1
1.1
1.4

1.0

1.1

1.3

1.8

1.3

0.9

_._LL_

1.1

12.4

1.0

1.6

1.2

0.9

0.9 _

1.1

0.9

1.0

0.8

0.6

2.0

—i?..-.

1.0

1.5

__OJ5 _

0.9

_0.6_

_ 0.6

0.7

0.7

Temp
ec
9.3

9.3

9.4

9.0

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.2

_9.3

9.3

9.3

9.3

_9 .3

9.3

9.3

9.3

9.3

9.3

_.M_
_ 9.3

9.3

9.3

_9.3_

9.3

9.3

__9.3

_9._3

9.3

TSS
(mg/L)

2U

2U
;

3_

2U

— .

2

.......?_....

GPS Coordir
m

5,233,593

5,233,579

5,233,745

52.338,755

52,338,713

5,233,770

5,233,784

5,233,703

_5,233,707

_5,234,465

_ 5,234,465

ates (N/E.

542,917

542,913

542,874

542,863

542,907

542,915

542,911

542,851

542.836

542,492

542,492

Time

1032

1030

1028

1025

1020

1019

1054

1053

1052

1050

1049_

1048

1057

1_056

1055

...119.9...

1059

..19.5?...

1106

1105

1104

1043

1042

J.9.??..

1_q47

1046

1045

JJL1L

1116

J115_

1117

1_116_

1115

Comment

Ebb Tide - Up Current

Hurlen placing filter material

on south end

Hurlen placing filter material

Ebb Tide Down-Current

Some turbidity at early

warning point

Mo turbidity observed at

these close to shore

stations.

Hurlen Finished in-waler

work after lunch.

Pre-Survey Calibration S. High 1/19 99.5%

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High Mild- PartlV sunny weather

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Turbidty check for 10 ntu standard = 10.0 ntu

Relatively calm day at Totem. Hurlen got to a late start in placing sand. They stopped in the early afternoon to move

barges and to get survey completed for filtermaterial. They expect to place riprap tomorrow.

/7
Prepared By/Date:

M. Lloyd 1/19

Preliminary, 1 It / /'
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Construction Compliance Monitoring Date: JAN 19 Wheeler-Osgood/FIood Fide

Station/Sample

WO300 (down-current)

030119/WO300/M/B

Deep

WOMID-N (down-current)

Deep

WOMID-C (down-current)

Deep

WOMID-S (down-current)

Deep

WOS (down-current)

030119/WOS/M/B

Deep

WOC (up-current)

030119/WOC/M/B

Deep

WON (down-current)

030119/WON/M/B

Deep

Depth/D
TB(ft)

3

4

6/9

1

_ 3/4_

3

6/9.5

1_

3/4

3

5

8/11

...„....?....„..

7

10/13

3

5

8/11

Salinity.
(PPt)

28.9

29.4

28.4

_?JL§_

28.6

29.4

28.3

28.7

J29.0

JH-LL

29.5

28.9

29.6

29.6

......??...._

...29...1-.

29.5

DO
.(mg/L)

8.5

8.5

8.6

_8.6_

8.8__

8.7

8.8

8.7

._..?. J_.

_9._q_
9.0

_a.2_
9.1

9.0

9.1 _

__9.q
9.0

Turbidity
(hrru)

5.5

4.9

7.8

_6.6__

_.M_.
3.3

7.4

5.6

_J.9_

J_.4_

1.3

_JJL

0.7_

1.4

_..1.?_...
__1.4

1.3

Temp
°C

9.3

9.3

9.2

9.2

9.2

9.3

9.1

9.2

.....?..?.....

_M.._

9.3

..._?...?.....

9.3

9.4

....?..?._

9.3

9.3

TSS
(mgfl.)

9

: . . - • • . . . : ' :

_2y_

.„..?._...

__2U__

GPSCoordir
m

5.233,253

5,233,290

5,233,266

5,233,243

5,233,284

5,233,308_

5,233,331_

iates(N ,̂

542,216

542,184

542,184

542,184

_542,994

_542,994

542,994

Time

1315

1314

1312

1321

1320

1324

1323

1328

1327

1348

_1347

1346

1324

1341

1340

1336

._1334_

1332

Comment

Slack to Flood Tide

Manson placing rock

since mid morning

—

Pre-Survey Calibration check D. Berta 1/19 | Mild, cloudy, dry

DO & Turbidity calibration as per manufacturer's specifications.
Survey work conducted by D. Berta
Manson was placing filter material on top of slope
Most of material being placed up the bank above water line

Work continues to go well. No problems observed in Wheeler-Osgood.

Prepared By/Data:

M.Lloyd 1/19

TSS DATA UPDATED /If

^m^LJ^^h^ L&AI



Construction Compliance Monitoring Date: JAN 19 Totem Marine - Ebb Tide

Station/Sample

TDS300

030119/TDS300/M/A

Deep

TDS350

Mid

Deep

TDN300 (down-current)

03011 9/TDN300/M/A

Deep

TDN350

Mid

Deep

TDN150

Mid

Deep

TDNE300 (down-current)

030119/TDNE300/M/A

Deep

TDNE350

Mid

Deep

TDNW300 (down-current)

030119/TDNW300/M/A

Deep

TDNW350

Mid

Deep

Station TF2+00

030119/TF2/M/A

37/42

Station TF2+00

030119/TF2/IWA-dup

37/42

Depth/D
TB(tt)

3_

__J9_..._

32/37

3

..._.!?...._
32/37

3_

„ I?.. ...

_32/37_

3

19

32/37

3

14

23/28

3

10

17/21

3

12

20/24

3

..._!?.._..

32/37

3 _

19

32/37

3

20

35/41

3

20

35/41

Salinity
(PPO

J9.0

29.6

29.8

29.0

_29.6_

29.7

29.1

_29.7_

29.8

29.4

29.6

_29.7

29.0

29.6

29.7

29.4_

29.6_

._29.6_

29.2

29.5

29.7

29.3

29.6

29.8

....??.•.!..
29.6

29.8

29.6

29.9

29.9

29.6

29.9

29.9

DO
(mg/L)

8.8

9.0

8.9

8.8

9.0

8.9

8.9

8.9

8.9

8.9

8.9

8.9

8.8

8.7

8.7

__8.7

_8.7....

_JLL_

8.7

8.7

8.6

__.9..0._

.._.?.:.?....

9.0

__8.9

8.9

8.9

_i.L.

9.1

9.1

9.1

9.0

9.1

Ttnttdtty
(NTU)

1.3

1.1

1.1

1.4

__KO__

1.1

1.3

1.8

1.3

0.9

1.1

1.1_

12.4

1.0

1.6

....!?.._

0.9_

_0.9_

1.1

0.9

1.0

_.PJL

0.6_

2.0

_1.0_

1.0

1.5

_ 0.5_

0.9

_ _a6_

0.6

0.7

0.7

Temp
°C

9.3

9.3

9.4

9.0

9.3

9.3

9.3

9.3

9.3

9.3

9.3

_9L3_

9.2

9.3

9.3

...M....

9.3

_9.3

9.3

9.3

9.3

9.3

9.3_

9.3

._M...'.

9.3

9.3

__9.3_

9.3

9.3

9.3

9.3

9.3

TSS
(mg/L)

2U

2U

-

3

' •: ; ':•' :•-

__2U_

;

_ _2_

2

GPS Coordinates (N/E.
m

5.233,593

5,233,579

5,233,745

52.338.755

52,338,713

5,233,770

5,233,784

5,233,703

5.233,707

5,234.465

5,234,465

542.917

542,913

542,874

542,863

542.907

542.915

542,911

542,851

542,836

542,492

542,492

Time

1032

1030

1028

1025

1020

1019

J054_

1053

1052

1050

1049

J_048

1057

1056

1055

JJOO

_1059_

1058

1106

J.10.5...
1104

_1043_

1042

1039

1047

1046

1045

1117

1116

1115

1117

1116

1115

Comment

Ebb Tide - Up Current

Hurien placing filter material

on south end

Hurien placing filter material

Ebb Tide Down-Current

Some turbidity at early

warning point

No turbidity observed at

ihese close to shore

stations.

• •••-

Hurien finished in-water

worfc after lunch.

Pre-Survey Calibration S. High 1/19 99.5%

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High Mild- Part|y sunny weather

Turbidity Calibration as per manufacturer's specifications. Calibration at 0. lONTU's.

Turbidty check for 10 ntu standard = 10.0 ntu

Relatively calm day at Totem. Hurien got to a late start in placing sand. They stopped in the early afternoon to move

barges and to get survey completed for filtermaterial. They expect to place riprap tomorrow.

Prepared By/Date:

M. Lloyd 1/19
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WhU bTL_bhftlTLt KflX NO. 2b39225047 P. 02

STL Seattle
Client Name
Project Name
Data Received

Lloyd & Assoc. Inc.
Thea Foss
01-20-03

General Chemistry Parameters

Client Sample ID
Lab ID

030119/W0300/M/A
111375-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030119/WNO/M/A
Lab ID 111375-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030119/WOC/WA
Lab ID 111375-03

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030119/WOS/WA
Lab ID 111375-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030119/TDS(30Q)/WA
Lab ID 111375-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
ND

PQL
2

STL Seattle Is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID 0301 1 9/TDNW(300)/M/A
Lab ID 111375-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
ND

POL
2

Client Sample ID 03011 9/TDH(300)/M/A
Lab ID 111375-07

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0X1 1 9/TDNE(300)/M/A
Lab ID 111375-08

Parameter
Total Suspended SoDds

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030119/TF2+00/M/A
Lab ID 111375-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 19HT2-I-00/M/DUP
Lab ID 111375-10

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030119/W0300/M/B
Lab ID 111375-11

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
9

PQL
2

Client Sample ID 030119/WNO/M/B
Lab ID 111375-12

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

Result
ND

PQL
2

— — >
STL Seattle is a part of Severn Trent Laboratories, Inc.



WtU uq: bIL.btHIILt NU. V. U4

STL Seattle

Client Sample ID
Lab ID

030119/WOG/M/B
111375-13

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-20-03

Units
mg/L

ReauK
2

POL
2

Client Sample ID
Lab ID

030119/WOS/M/B
111375-14

Parameter
Total Suspended Solids

Method
EPA 160.2

Data
Analyzed
01-20-03

Units
mg/L

Result
ND

POL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.
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! ; .-=-. Uoyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 20, 2003

TRANSMITTAL
1

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Totem Marine 1/20/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activities:

• Placement of rock at Totem Marine.

There was no in-water work at Wheeler-Osgood today.

Totem Marine Capping/Rocking.
Water quality monitoring was conducted during the morning ebb while rock was being placed.

Moderately elevated turbidity (12.2 NTU's) at depth was observed at Station TDNE350 (see data summary), but
this pattern of turbidity at depth was quite differenct that than observed at TDNE300 or TDN150, closer to the
construction zone. The morning survey was repeated while Hurlen continued to place rock on the slope on the
south side. Dissolved oxygen levels were acceptable and no problems were reported.

Field Duplicate data continues to be very good as noted in data reports provided to date. TSS data will be
provided as an update to this report when submitted by STL.

'Michael Lloyd /
Lloyd & Associates, Inc.

3SOftWQ
Compliance
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Construction Compliance Monitoring Date: JAN 20 Totem Marine - Ebb Tide

Station/Sample

TDS300 (Up-Current)

030120/TDS300/M/B

Deep

TOS350

Mid

Deep

TDN300 (down-current]

•030120/TDN300/M/A

Deep

TDN3SO

Mid

Deep

TDN150

Mid

Deep

TDNE300 (down-current)

030120/TDNE300/M/B

Deep

TDNE350

Mid

Deep

TDNW300 (down-current)

030120/TDNW300/M/B

Deep

TDNW350

Mid

Deep

Station 2+00

030120/TF2/M/B

Deep

Station 2+00

030120/TF2/M/B-Dup

Deep

Depth/D
TB(ft)

3

20

35/39

3

20

35/40

3

20

35/39

_3__

20

35/39

3

18

31/36

3

9

15/17

3

12

20/24

3

._J°__.

35/40

3_

20

35/39

3

21

37/42

3

21

37/42

Salinity

(PP<)

28.3

29.5

29.7

28.0

29.5

29.7

28.4

29.6

29.7

28.6

29.6

29.7

28.9

29.6

29.7

28.6

29.2

29.5

_28.8_

29.4

29.6

27.9

29.5

29.7

28.5

29.5

29.7

29.0

29.8

29.8

29.2

29.8

29.8

DO
(mg/l)

8.8

8.4

8.3

8.7

8.4

8.5

8.9

8,6

8.7

8.9 .

8.6

8.7

8.8

8.4

8.4

8.7

8.6

8.8

8.6

8.5

8.7

'9.0

8.7

8.8

9.0

8.8

8.8

9.1

9.2

9.1

9.1

9.1

9.2

Turbidity

(NTU)

1.7

1.1

1.8

1.8

1.2

1.7

1.1

1.3

2.2

0.9

1.0

2.1

1.1

1.3

2.3

5.3

9.9

6.2

7.1

5.6

2.4

1.1

1.2

2.1

1.1

1.0

1.6

0.6

0.3

0.3

0.6

0.2

0.6

Temp
•c

9.2

9.3

9.4

9.2

9.3

9.4

9.2

9.3

9.4

9.1

9.3

9.4

9.2

9.3

9.4

9.1

9.3

9.3

9.2

9.3

9.3

9.0

9.3

9.4

9.0

9.3

9.4

9.2

9.3

9.3

9.3

9.3

9.3

TSS
(mg/L)

X

3

9

3

2U

2U

GPS Coordinates (WE,
m

5.233,593

5.233.579

5,233,745

52.338,755

52.338,729

5,233.770

5.233,784

5,233,703

5,233,707

5,233.465

542.917

542.913

542.874

542.863

542.886

542.915

542.911

542,851

542.836

542,492

Time

933

932

931

930

929

928

953

952

951

950

949

948

959

958

957

1002

1001

1000

1006

1005

1004

938

936

935

_942

941

940

1018

1017

1016

1023

1022

1021

Comment

Ebb Tide - Up Current.

Hurlen placing rock material

on south end at 7:45 AM

Ebb Tide Down-Current

Location moved to point

near debris boom

Turbidity at this station is oddly

higher at depth than TDNE300

Field duplicate

Field duplicate

Field duplicate

Pre-Survev Calibration D. Berta 1/20 101.6% Final = 98.4%

OO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High . Mild- cloudy weather, dry

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Relatively calm day at Totem. Hurlen placed riprap at about 7:45 AM and finished before lunch

Hurlen will not do in-water work until a barge shows up tomorrow.
Prepared By/Onto:

M. Uoyd 1/20

TSSUBdawd 1/30/03 *r /V

'iMH'iLeS L&AI



Construction Compliance Monitoring Date: JAN 20 Totem Marine - Ebb Tide

Station/Sample

TDS300 (Up-Current)

030120/TDS300/M/A

Deep

TDS300 (Up-Current)

030120/TDS300/M/A-Dup

Deep

TDS350 (Up-Current)

Mid

Deep

TDN300 (down-current)

030120/TDN300/M/A

Deep

TDN350

Mid

Deep

TDN150

Mid

Deep

TDNE300 (down-current)

030120/TDNE300/M/A

Deep

TDNE350

Mid

Deep

TDNW300 (down-current)

030120/TDNW300/M/A

Deep

TDNW350

Mid

Deep

Depth/D
.TB(ft)

3

20

35/39

3

20

35/39

3

20

35/39

3

35/40

3

__20

35/40

3

15

25/30

3

7

12/14

3

11

20/22

20

_35/41_

3

20___

35/40

Salinity
(PPt)

27.9

29.4

29.7

27.1

29.5

29.7

28.7

29.5

29.7

28.5

29.5

29.7

28.5

29.5

29.6

27.1

29.4

29.5

28.0

28.9

29.2

28.5

29.1

29.5

28.3

_29.5_

29.7

28.1

29.5

29.7

DO
(mg/L)

8.3

8.0

8.1

8.5

7.9

8.0

8.6

8.3

8.4

8.0

7.7

7.7

8.0

7.7

7.7

7.5

7.3

7.3

7.8

7.6

7.5

7.7

7.6

7.5

8.1

7.8

8.1

8.2

7.9

8.0

Turbidity
(NTU)

0.9

1.3

1.5

1.3

1.6

2.0

0.8

1.1

1.8

0.8

1.4

2.1

0.8

1.0

1.5

9.1

1.2

1.4

9.8

1.5

1.3

10.0

12.2

10.4

1.0

1.0

1.5

1.0

0.8

1.5

Temp

°C

9.0

9.3

9.4

9.0

9.3

9.4

9.2

9.3

9.4

9.2

9.3

9.3

9.2

9.3

9.4

9.2

9.3

9.2

9.1

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.4

9.2

9.3

9.4

TSS
(mg/L)

2

3

3

"

2

2U

GPS Coordir
m

5,233.593

5.233.593

5,233.579

5,233,745

52,338,755

52,338,750

5,233,770

5,233,784

5.233,703

5,233,707

tales (N/E,

542,917

542,917

542,913

542,874

542,863

542,898

542.915

542,911

542,851

542,836

Time

911

909

908

915

914

912

927

926

925

856

854

853

852

__850__

849

831

831

831

841

839

838

846

845

844

900

859

857

905

904

903

Comment

Ebb Tide • Up Current

Hurien placing rock material

on south end at 7:45 AM

Reid Duplicate

Ebb Tide Down-Current

Location moved to point

near debris boom

Turbidity at this station is oddly

higher at depth than TDNE300

Pre-Survey Calibration D. Berta 1/20 101.6%

DO Calibration as per manufacturer's specifications.
Survey work conducted by D. Berta and S. High Mild' cloudy weather, dry

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Relatively calm day at Totem. Hurlen placed riprap at about 7:45 AM
Prepared By/Date:

M.Lloyd 1/20

TSS Updated M30K&\ /

L&AI



STL Seattle
y/

Client Name Lloyd & Assoc. Inc.
^ Project Name TheaFoss
m Date Received 01-22-03

General Chemistry Parameters

Client Sample ID 030120/TDN(300)/M/A
Lab ID 111436-01

Parameter .
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030120/TDNW(300)/M/A
Lab ID 111436-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 0301 20/TDNE(300)/M/A
Lab ID 111436-03

parameter
VotaT Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030120/TDS(300)/M/A
Lab ID 111436-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030120/TDS(300)/M/DUP
Lab ID 111436-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
3

PQL
2

Client Sample ID Q30120rTDS(300)/M/B
Lab ID 111436-06

Parameter
Total Suspended Solids

»

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
ID

030120/TDNW(300)/M/B
111436-07

r
Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030120/TDN(300)/M/B
Lab ID 111436-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 0301 20/TDNE(300)/M/B
Lab ID 111436-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
9

PQL
2

Client Sample ID 030120/TF2+00/M/B
Lab ID 111436-10

Parameter
k'otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030120/TF2+00/M/DUP
Lab ID 111436-11

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
ND

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111443-10
1159-024

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

3.8

Duplicate Result
(mg/L)

4.4
RPD (%)

15
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



74
PROJECT

Notebook No.
Continued From Page

! fTjfr{.->, lOJI

Continued on Page

Read and Understood By

Signed Date

;
Signed/" Date



<?-QJECT ' '-
Notebook No.

Continued From Page

DTP,
C" ;

M if </•

\ L».~.' > / J f l73

'Lk

1.5
•j-^ /- ./I r> _£2£ ''•/i /

^P^:- /6 /. 3

;/.3 ^
.11

J 7.:? ' /?. g -

* •o' tf A /
l.̂ -."

•iLJZL

«3

'U. Z
:.^j /-;r

fl-J^
~ry
?LA

j» y.^

Continued on

/^r ,

Head ancJ Undsr^tocc!

-ate 3ign3d



76
PROJECT.

Notebook No.
Continued From Page

I ,

, i

I I

Continued or. Page

Read and Understood By

Signed Date Signed Date



•-flw- fan Notebook No.. 77
Continued From Page

72

r? i

•?!./ *•
2/V .

zc .7- y :/,£ OjtfZA/nOA.
C </,!'

J_j

i

/ .X

J- 0

5* U
f)

— T""~ r * r
!

-3JL

M A* r v.
JLlj 5 O I

3 9-/ 17 'JL

\ \ Continued on Page

Siansd

Read and Understood 3v

Oats
//

Signed •_/ Date



78
PROJECT.

Notebook No..
Continued From Page

i i
! I

! I

._

i i

i i

I • ;
S-* 4"-V. U) :

!fTJli-&1 J.JS5
srstood Bv /

ontinued on Page

Read and Understood By

Signed Date Signed Date



PROJECT.
Notebook No..

Continued From Page
79

i i

1),

An t —
S n ^

y, c /: 3 ^•/y/

JU.
6 i

R-
/con'

/ f f i S / !

Jr; -/I/
! I

lix ^^ ^^' f

! .J//g_

i .a r/fe.>c''
3 !

V, )

Continued on Page

Read and Understood 3v

Signed Date Signed Date



CD
Lloyd & Associates, Inc.
382 10 SE 92nd Street, Snoqualmie, Washington 98065 425-888- !905(v/f) rml@centuiytel.net

January 20,2003

TRANSMITTAL

To: John Oloughlin
Iain Wingard

From: Michael Lloyd

RE: Weekly Water Quality Monitoring Report 1/20/03

Water quality monitoring was conducted at both Totem Marine and in the Wheeler-Osgood Waterway. Daily reports
have been previously submitted for the following:

Totem Marine
January 14 - riprap placement and filter cap material placement
January 15 - riprap placement and filter cap material placement
January 16 - riprap placement and filter cap material placement
January 17 - riprap placement and filter cap material placement
January 18 - riprap placement and filter cap material placement
January 19 - riprap placement and filter cap material placement

Wheeler-Osgood
January 14 - riprap placement and filter cap material placement
January 15 - riprap placement and filter cap material placement
January 16 - riprap placement and filter cap material placement
January 17 - riprap placement and filter cap material placement
January 18 - riprap placement and filter cap material placement
January 19 - riprap placement and filter cap material placement

In general work went well at both Totem Marine and in the Wheeler-Osgood Waterway. Water quality
criteria were not exceeded for construction activity in the Wheeler-Osgood. The monitoring program for the
Wheeler-Osgood appears to work well. Manson got their work done, and water quality criteria were good.

Work at Totem Marine has indicated turbidity problems were observed on Friday the 17th and Saturday the
18th during filter cap material placement. Turbidity readings on the 17th were particularly elevated at TDN350
(which is directly down-current) and work was stopped until the turbidity returned to acceptable conditions.
Meanwhile the tide had changed and additional sampling was undertaken to assure that the turbidity was not a
problem before work restarted. Work was resumed later in the day without incident

On the 18th we saw some slight elevation of turbidity at Totem Marine. In this case work was not stopped
as ACC-Hurlen was moving equipment during the time that we monitored recovery. The sampling team conducted
some information gathering near TDNE(300 & 350) stations. While the information was not conclusive, we came
away with the impression that there may be an additional source of turbidity from storm drains nearby. Additional
data gathering will be conducted in the next few days of monitoring to see if we can confirm whether or not there
is an additional source contributing turbidity to the TONE area.

Updated compliance reports with TSS data have been submitted to the City of Tacoma. Work planned for
the next week will include the completion of capping work in the Wheeler-Osgood, and continued monitoring at
Totem Marine.

Michael Uoy v

Uoyd & Associates, Inc.

• Weekly report 1 20 03.doc Page 1 of 1



Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 21, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Totem Marine 1/21/03
Compliance Monitoring / Wheeler-Osgood 1/21/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activities:

• Rock placement at Wheeler-Osgood
• Placement of rock at Totem Marine.

Wheeler-Osgood - Capping/Rocking.
Manson was placing riprap during this morning's ebb tide. Work appears to be going well. There was

no floating debris and no visual turbidity outside of the work zone although rain limited visual observations.
Dissolved oxygen levels at WO300 were acceptable and compliance points at the mouth of the waterway were
acceptable for turbidity.

Totem Marine - Capping/Rocking.
Water quality monitoring was conducted during the morning ebb while filter cap material was being

placed near the grout mat. Turbidity at TONE 350 (ebb tide) was in excess of 24 NTU's at a mid depth after
ACC-Hurien had been placing filter. Data taken an hour earlier at the same depth was acceptable. As has been
previously mentioned in water quality monitoring reports, the stations closest to the shore tend to show higher
turbidity at Totem Marine. Elevated turbidity was brought to the attention of the City of Tacoma and this
information was communicated to EPA. We were instructed to continue monitoring while ACC-Hurlen continued
to place rock, although at a slower rate (approximately 1 skip box every 12 to 15 minutes).

Sampling in the afternoon sessions, confirmed the presence of construction activity-derived turbidity in
down-current stations even though the tidal flow had changed from an ebb to a flood tide, and the work zone
moved to the north near the grout mat. When the rate of placement was increased at approximately 1400 at my
direction, turbidity was observed to visually increase in the work zone and at TDSE350 (down-current)
approximately 45 minutes later.

Turbidity at TDSE350 (near shore) indicated elevated levels (16.4 NTU's) at a mid-depth (approximately
the depth of placement). Stations located further out in the waterway (TDN/TDS and TDNW/TDSW) have
typically yielded low turbidity throughout water quality monitoring events at Totem Marine. In part this occurs .
because tidal flow appears to be in a north/south direction on strong ebb/flood, and turbidity does not appear to
disperse toward mid-channel.

.Operational changes have some impact Hurlen was placing materials relatively slowly with
considerable deliberation. Data presented to date suggests that very slow placement will keep turbidity levels to
within acceptable limits, but that increasing the placement rate will continue to be problematic. The bottom line is
that elevated turbidity (>12 NTU's) was observed in near-shore sampling stations (TONE and TDSE series) that
are directly down-current at Totem Marine.

Field Duplicate data continues to be very good as noted in data reports provided to date. TSS data will be
provided as an update to this report when submitted by STL.

Michael Lloyd
Lloyd & Associates, Inc.

Totem 1 21 03.doc
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Construction Compliance Monitoring Date: JAN 21 Wheeler-Osgood/Ebb Fide

Station/Sample

WO300 (down-currant)

030121/WO300/M/A

Deep

WOMID-N (down-currant)

Deep

WOMID-C (down-current)

Mid

Deep

WOMID-S (down-current)

Deep

WOS (down-currant)

030121/WOS/M/A

Deep

WOC (up-current)

0301121/WOC/M/A

Deep

WON (down-current)

030121/WON/M/A

Deep

Depth/D
TB(ft)

3

6

8/12

3

6/8

3

6

9/13

2

5/8

3

11

17/22

3

10

15/20

3

6

9/12

SaBnfly
(Ppt)

27.4

27.9

28.2

27.4

27.8

25.6

28

28.3

26.7

27.7

27.5

28.4

28.7

27.5

28.4

28.6

27.7

28.1

28.2

DO
(mg/L)

9.1

9.2

9.2

9.4

9.4

10.1

9.9

9.9

9.9

9.7

9.2

9.3

9.3

10.6 j

10.4

10.6

10.6

10.5

10.8

Turbkfily
(NTU)

10.8

1.8

2.1

4.0

2.0

5.6

1.8

3.2

13.1

7.7

2.5

0.9

1.6

2.0

0.6

1.3

2

0.6

1.3

Temp

°C

9.1

9.2

9.2

9.2

9.1

9.2

9.2

9.2

9.1

9.2

9.8

9.4

9.4

9.2

9.2

9.2

9.2

_9.2__

9.2

TSS
(mg/L)

9

6

2

3

GPS Coordinates (N/E.
m)

5.233.253

5,233,290

5,233,266

5.233,243

5,233.284

5,233,308

5.233.331

542,216

542,184

542,184

542,184

542,994

542,994

542,994

Pre-Survey Calibration check S. High 1/21 101.7 % in saturated air

Time

923

922

922

925

924

928

928

927

931

930

1057

1056

1044

941

941

940

937

936

936

Comment

Ebb Tide

Manson placing rock

(riprap)

'

Sonde hit bottom

Readings were taken after

cleaning the turbidity porbe

and recalibrating

Mild, cloudy, drizzle

DO & Turbidity calibration as per manufacturer's specifications.

Survey work conducted by D. Berta

Manson was placing riprap on slope of cap

Work continues to go well. No problems observed in Wheeler-Osgood.

Prepared By/Date:

M.Lloyd 1/21

TSSJrfpawe 1/30 /I/I //

WhtfLS L&AI



Construction Compliance Monitoring Date: JAN 21 Totem Marine - Ebb Tide

. Station/Sample

TDN300 (down-current)

030121/TDN300/M/A

Deep

TDN350

Mid

Deep

TDN150

Mid

Deep

TDNE300 (down-current)

030121/TDNE300/M/A

Deep

TDNE350

Mid

Deep

TDNE300 (down-current)

Mid

Deep

TDNE350

Mid

Deep

TDNE300 (down-current)

Mid

Deep

TDNE350

Mid

Deep

Depth/D
TB(ft)

3

18

32/37

3

19

33/38

3

15

24/29

3

11

17/22

3

10-

14/19

3

9

12/17

3

12

18/23

3

9

12/17

3

9

12/17

Safinay
(PPt)

27.9

28.9

29.1

27.8

29

29.2

28.0

28.9

29.0

27.8

28.8

29.0

27.9

28.7

28.9

25.5

28.7

28.8

26.9

28.8

29.0

_27.6_

28.6

28.8

26.8

28.6

28.7

DO
(mg/L)

10.3

9.8

9.8

10.1

9.9

10.1

9.9

9.7

10.0

10.1

10.0

10.1

10.1

9.8

9.9

9.6

9.2

9.1

9.5

9.2

9.1

_M...

9.4

9.5

9.8

9.5

9.6

Turtxdtty
(ITTU)

1.3

2.2

1.7

0.2

1.2

1.8

3.1

6.9

9.6

7.2

18.6

4.2

17.3

15.9

3.7

__4.:2__

32.1

26.0

6.7

24.8

2.9

_5.0_

19.4

24.3

4.5

17.1

25.0

Temp
ec

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.1

9.3

9.3

__§.?_..

__9.3__

9.3

9.1

9.3

9.3

TSS
(mg/L)

5

2

GPS Coordinates (N/E.
ml

5.233,745

52.338.755

52.338,745

5.233.770

5,233,784

5,233,770

5.233,784

5.233,770

5,233,784

542.874

542,863

542.893

542,915

542.911

542,915

542.911

542.915

542,911

Time

1013

1013

1012

1028

1028

1028

1010

1010

1009

1016

1015

1015

1018

1018

1017

1057

1056

1055

1104

1104

1103

1116

1115

1114

1128

1127

1126

Comment

Hurten placing filter cap

on south bank

Location moved to point

against debris boom

Elevated turbidity

Elevated turbidity

Notified I. Wingard/RML

Told Hurten to take it slower

Repeat readings at TONE stations

Near Maximum Ebb Tide

Repeat readings at TONE stations

Near Maximum Ebb Tide

Pre-Survey Calibration s. High 1/21 101.7%

DO Calibration as per manufacturer's specif cations.

Survey work conducted by D. Berta and S. High Mi|d. cloudy weather, drizzle

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Prvprnl ByfDttr.

M.Lloyd 1/21

TSSJ*«Jp 1/30/03. /-/} //

iZfaiVeL^J L&AI



Construction Compliance Monitoring Date: JAN 21 Totem Marine - Slack to Flood

Station/Sample

TDS150 (Down-Current]

Mid

Deep

TDS300 (Down-Current)

030121/TDS300/M/D

Deep

TDS350 (Down-Current]

Mid

Deep

TDSE300 (Down-Current]

030121/TDSE300/M/D

Deep

TDSE300 (Down-Current)

030121/TDSE300/M/A-Dup

Deep

TDSE350 (Down-Current)

Mid

Deep

TDSW300 (down-current)

030121/TDSVWM/D

Deep
TDSW350

Mid

Deep

TDNE300 (Up-current)

Mid

Deep

TDN300 (Up-current)

030121/TDN300/M/D

Deep

TDN350

Mid

Deep

Depth/D
TB(ft)

3

17

30/35

3

18

31/36

3

18

31/37

3

16

27/32

3

16

27/32

3

16

27/32

3

18

31/37

3

18

31/37

3

16

28/34

3

18

30/36

3

18

30/37

SafinBy
(PPt)

25.2

29.0

29.2

25.7

29.1

29.2

25.6

29.1

29.2

25.6

29.1

29.2

26.4

29

29.2

26.2

29

29.2

25.3

29.1

29.2

25.7

29.0

29.2

27.1

_1?A.
29.2

28.6

29

29.2

27.1

29

29.2

DO
(mg/L)

7.8

7.7

7.9

9.0

8.9

9.0

9.2

9.2

9.5

7.9

7.7

7.9

8.5

8.3

8.3

9.0

8.9

9.0

9.3

9.3

9.3

9^3

9.2

9.0

8.9

9.0

9.0

8.8

9.1

9.0

9.0

9.0

9.3

TuitWity
(MTU)

6.0

6.4

20.8

5.0

1.5

0.9

3.4

1.4

2.0

5.3

7.4

7.4

7.6

11.4

19.3

4.3

16.4_

10.5

4.7

1.0

0.7

4.5

1.1

4.6

2.0

8.6

2.1

4.1

16.0

1.2

3.7

3.5

1.0

Temp
"C

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.4

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

TSS
(mg/U)

5

12

5

2

5

GPS Coordir
m

5.233.668

5.233.626

5,233.613

5.233.617

5.233,601

5.233,658

5,233,648

5.233,794

52.338.765

52.338,776

iates(N/E.

542.897

542,875

542,870

54Z924

542,924

542.841

542.828

542,888

542,848

542,836

Time

1403

1402

1402

1442

1442

1441

1524

1524

1523

1414

1414

1413

1418

1417

1417

1448

1448

1447

1518

1518

1517

1514

1514

1513

1458

1458

1457

1502

1501

1500

1507

1506

1506

Comment

Flood Tide

Hurten moves work zone

from earlier work on south

Low salinity in shallow

Flood Tide

HUrten moves work zone

Field Duplicate

Field Duplicate

Field Duplicate

Curiosity sampling event

Elevated turbidity from up-current

Readings moving around/SDH

Pre-Survey Calibration D. Berta 1/20 106.5%

DO Calibration as per manufacturer's specifications.
Survey work conducted by D. Berta and S. High Mild, cloudy weather, rain/drizzle

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.
Hurlen working at a rate of 1 bucket every 12-15 minutes before survey
Hurlen working at a rate of 1 bucket every 8-10 minutes ar 1400 ^
Pnparvd By/Date:

M.Lloyd 1/21

TSS UBgalfrĴ OKB /I //

^Y^t^^
L&AI



Construction Compliance Monitoring Date: JAN 21 Totem Marine - Flood

Station/Sample

TDS150 (Down-Current)

Mid

Deep

TDS300 (Down-Current]

Mid

Deep

TDS350 (Down-Current)

Mid

Deep

TDSE300 (Down-Current)

Mid

Deep

TDSE350 (Down-Current]

Mid

Deep

TDSW300 (down-current)

Mid

Deep

TDSW350

Mid

Deep

TDN300 (Up-current)

Mid

Deep

TDN350

Mid

Deep

Station IT 2+00

030121/TF2/M/E

Deep

Depth/D
TB(ft)

3

29

32/37

3

19

32/37

3.

19

32/37

3

18

30/35

3

17

29

3

19

32/38

3

19

32/38

3

19

J32/38

3

19

32/38

3

21

37/42

Salinity

(Ppt)

24.3

29.0

29.2

24.4

29.1

29.2

25.4

29.0

29.2

24.8

29.1

29.2

25.2

29

29.2

25.8

29.1

29.2

25.5

29.1

29.2

25.7

29.1

29.2

27.4

29.1

29.2

27.4

29.1

29.2

DO
(mg/L)

9.2

8.9

9.4

9.2

9.1

9.2

9.2

9.4

9.5

9.2

9.0

9.1

9.1

9.2

9.3

9.2

9.3

9.3

9.2

9.3

9.2

9.2

9.2

9.3

9.1

9.2

9.1

9.2

9.3

9.3

Turbidity

(NTU)

7.3

17.3

1.2

6.6

6.3

2.2

5.1

. 1.1

0.5

7.2

18.8

9.7

5.4

13.7

3.3

3.1

0.9

1.3

4.2

0.8

0.9

3.3

1.1

0.8

1.8

1.0

1.0

1.9

0.5

0.4

Temp
°C

9.2

9.3

9.3

9.2

9.3

9.3

9-2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.3

9.3

9.3

9.2

9.3

9.3

9.3

9.3

9.3

9.2

9.3

9.3

9.1

9.3

9.3

TSS
(mgfl.)

2U

GPS Coordinates (NIB.
m

5.233,668

5.233.626

5,233.613

5,233.617

5,233,601

5,233,658

5,233,648

52,338,765

52,338,776

52,338,465

542,897

542.875

542.870

542,924

542.924

542,841

542.828

542,848

542.836

542.492

Time

1555

1555

1554

1559

1559

1558

1602

1601

1600

1551

1550

1550

1546

1546

1545

1609

1609

1608

1607

1607

1606

1612

1612

1611

1615

1615

1614

1615

1615

1614

Comment

Flood Tide

Hurlen filling low spots

after survey

Fresh water inputs ot TF

Low salinity in shallow

Rood Tide

Hurlen woring moderate pace

Hurlen placing materials at mid

depth/RML visual

Pre-Survey Calibration D. Berta 1/20 100.7% final Check 106.5%

DO Calibration as per manufacturer's specifications.
Survey work conducted by D. Berta and S. High Cool, cloudy weather, rain

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Hurlen working at a rate of 1 bucket every 8-10 minutes ar 1400
Prepared By/Data:

M. Lloyd 1/21

TSS Update 1/30/03 -x /Y A^yy^LJ L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

fc Date Received 01-22-03

General Chemistry Parameters

Client Sample ID 030121/TDNE(300)/M/A
Lab ID .111435-01

Parameter
Total Suspended .Solids

Method
EPA 160:2

Date
Analyzed
01-23-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030121/TDN(300)/M/A
Lab ID 111435-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030121/TDNW(300)/M/A
Lab ID 111435-03

parameter
potal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030121/TDS(300)/M/A
Lab ID 111435-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030121/WO300/M7A
Lab ID 111435-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
9

PQL
2

Client Sample ID 030121/WON/M/A
Lab ID 111435-06

Parameter
Total Suspended Solids

»

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030121/WOC/M/A
111435-07

*
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030121/WOS/M/A
Lab ID 111435-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
6

PQL
2

Client Sample ID 030121/TDSE(300)/M/D
Lab ID 111435-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
12

PQL
2

Client Sample ID 030121/TDSE(300)/M/DUP
Lab ID 111435-10

Parameter
îtal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
5

PQL
2

^^
Client Sample ID 030121fiT>S(300)/M/D

Lab ID 111435-11

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030121/TDN(300)/M/D
Lab ID 111435-12

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030121fTDSW(300)/M/D
Lab ID 111435-13

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030121/TF2+00/M/E
111435-14

9
Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-23-03

Units
mg/L

Result
ND

PQL
2

STL Seattle is a part of Severn Trent Laboratories. Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111300-1
1159-025

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
16.6

Duplicate Result
(mq/L)

14
RPD (%)

17
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 9806S 425-888-1905 mnl@centurytel.net

January 22, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring /Totem Marine 1/22/03
Compliance Monitoring / Wheeler-Osgood 1/22/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activities:

• Rock placement at Wheeler-Osgood
• Placement of rock at Totem Marine.

Wheeler-Osgood - Capping/Rocking.
Manson was placing filter material and riprap during this morning's ebb tide. Work appears to be going

well. There was no floating debris and no visual turbidity outside of the work zone although rain limited visual
observations. Dissolved oxygen levels at WO300 were acceptable and compliance points at the mouth of the
waterway were acceptable for turbidity.

Totem Marine - Capping/Rocking.
Water quality monitoring was conducted during the morning ebb while rock was being placed near the

grout mat along the toe berm. Hurlen was placing rock slowly and working carefully around the overhead crane
and up the bank above the toe berm. Water quality monitoring during the morning sampling event was
acceptable and turbidities were generally low, even at TDN150.

Monitoring was resumed after lunch at Totem Marine during a slack tide when tidal flow is minimal.
Before work had started in the waterway, turbidity was elevated at both TDS300 and TDS 350 at shallow depths
where lower salinities were observed, suggesting fresh water inputs to the waterway from stormdrains. Down-
current station TDN150 showed very high turbidity when work resumed, but elevated turbidity was not observed
and TDN350. On the other hand TDN300 had elevated turbidity and very low salinity. This data suggests that
stormwater may be a factor to observed turbidity. Moderate turbidity was observed along the shoreline at TONE
300 and TONE 350 during the early afternoon sampling with TDNE350 at a slightly higher turbidity than
TDNE300.

Late afternoon sampling at Totem occurred during a slack to flood tide. The water quality sampling team
conducted sampling at all points because there was no apparent tidal direction until later in the survey. As
expected, turbidity was highest near the work zone at both TON 150 and TDS150. Turbidities ranged in the 12 to
20 NTU range at TDS300 and slightly higher at TDS350 at depth. TDSE (near shore and down current on a
flood tide) yielded high turbidites up until the time that Hurlen stopped work for checking depths. Hurlen planned
to start up later in the afternoon to place rock, but we were notified that they were going to be switching barges,
moving the derrick, and would pick up the work in the morning on the south end.

Michael Lloyd //
Lloyd & Associates, me.

Totem 1 22 03.doc
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Construction Compliance Monitoring Date: JAN 22 Wheeler-Osgood/Ebb Tide

Station/Sample

WO300 (down-currant)

030122/W0300/M/A

Deep

WOMID-N (down-current)

Deep

WOMID-C (down-current)

Mid

Deep

WOMID-S (down-current)

Deep

WOS (down-currant)

030122/WOS/M/A

Deep

WOC (up-current)

0301122/WOC/M/A

Deep

WON (down-current)

030122/WON/M/A

Deep

Depth/D
TB(ft)

3

7

10/14

3

6/8

3

7

12/15

2

6/9

3

11

17/22

3

10

15/20

3

7

10/14

SaBntty
(PPt)

19.9

26.7

27.4

24.9

26.5

23.1

27.2

27.9

19.7

27

27.5

28.4

28.7

27.5

28.4

28.6

22.9

26.8

27.5

DO
(mg/L)

8.2

7.6

7.6

8.1

8.3

8.1

7.9

8.0

8.4

8.1

9.2

9.3

9.3

10.6

10.4

10.6

8.4

8.0

8.0

Turbidity
(NTU)

8.8

3.6

2.5

4.4

3.8

5.8

2.1

3.2

7.8

4.5

2.5

0.9

1.6

2.0

0.6

1.3

1.6

1.3

2

Temp
°C

8.8

9.1

9.1

8.8

9.0

8.9

9.1

9.2

8.9

9.1

9.8

9.4

9.4

9.2

9.2

9.2

8.9

9

9.2

TSS
(mg/L)

5

3

2

3

GPS Coordinates (N/E,
m)

5,233.253

5,233,294

5,233.266

5,233,243

5,233,284

5,233,308

5,233,331

542,241

542,189

542,184

542,184

542,994

542,994

542.994

Pre-Survey Calibration check S. High 1/21 100.2% in saturated air

Time

836

835

833

844

843

850

849

848

852

851

906

905

_§04_

902 ,

901

900

859

857

856

Comment

Ebb Tide

Manson placing Habitat mix

Point moved to avoid

floats

Cool, cloudy, rain

DO & Turbidity calibration as per manufacturer's specifications.

Survey work conducted by D. Berta

Manson was placing habitat mix

Work continues to go well. No problems observed in Wheeler-Osgood.

Prepared By/Data:

M.Lloyd 1/22

TSS Update 1/30 /)

-f^YI^^J
L&AI



Construction Compliance Monitoring Date: JAN 22 Totem Marine - Ebb Tide

Station/Sample

TDS300 (Up-Current)

030122/TDS300/M/A

Deep

TDS350

Mid

Deep

TDNW300 (down-current)

030122/TDN300/M/A

Deep

TDNW300 (down-current)

030122/TDN300/M/A-Dup

Deep

TDNW350

Mid

Deep

TDN300 (down-current)

030122/TDN300/M/A

Deep

TDN350

Mid

Deep

TDN150

Mid

Deep

TDNE300 (down-current)

030122/TDNE300/M/A

Deep

TDNE350

Mid

Deep

Station 2+00

030122/TF2/M/B

Deep

Depth/D
TB(ft)

3

20

35/41

. 3

20

35/41

3

20

35/42

3

20

35/41

3_

20

35/40

3

20

35/41

3

20

35/41

3

18

31/36

3

20_

35/40

3

20

35/38

3

21

36/42

Pre-Survey Calibration

Salinity

(PPt)

26.1

28.6

29.1

24.9

28.7

29.1

26.1

28.8

29.1

25.7

28.8

29.1

24.9

28.8

29.1

27.2

28.8

29.1

25.1

28.8

25.9

28.7

29.1

24.9

28.9

29.1

24.4

28.9

29.1

28.4

29.2

29.2

DO
(mg/L)

8.4

7.9

8.0

8.5

8.0

8.0

8.6

8.2

8.4

8.7

8.2

8.3

8.8

8.4

8.7

8.6

8.3

8.3

8.9

8.4

8.5

8.6

8.2

8.3

8.7

_ 8.2__

8.6

8.3

8.5

7.8

7.8

7.8

Turtltlity
(NTU)

2.6

1.3

1.7

2.2

1.0

1.6

1.4

0.5

1.7

1.8

1.0

2.4

2.4

1.6

2.0

1.1

1.0

1.8

2.6

1.1

1.6

5.4

1.6

5.0

6.4

2.5

4.8

1.7

2.6

0.9

0.6

0.3

Temp
°C

8.8

9.2

9.3

9.1

9.3

9.3

9.1

9.3

9.3

9.1

9.3

9.3

9.1

9.3

9.3

9.1

9.3

9.3

9.0

9.3

9.3

9.1

9.3

9.3

9.0

9.3

9.3

9.0

9.3

9.3

9.2

9.3

9.3

TSS
(mg/L)

3

2U

2

2U

.' ' '_

3

2

GPS Coordir
m

5,233,626

5.233,613

5.233,727

52,338.727

52,338,728

5,233,765

5.233,707

52,338,737

5,233,794

5,233,784

5.234.465

ates (N/E,

542,875

542,870

542,828

542,828

542,812

542,848

542,836

542,882

542.888

542,911

542,492

Time

936

935

933

945

944

943

951

948

947

955

953

952

958

957

956

1009

1008

1006

1013

1012

1011

1004

1003

1002

1017

1016

1015

1021

1020

1019

1149

1148

1148

Comment

Sart of Ebb Tide

Hurten placing rock material

Field Duplicate

Field Duplicate

Field Duplicate

point move to near debris boom

D. Berta 1/20 100.4%

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High cool, cloudy weather, wed

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Relatively calm morning at Totem. Hurlen placing riprap
Prepared ByfDale:

M.Lloyd 1/22 *

TSS Update 1/30/03 * *

L&AI



Construction Compliance Monitoring Dale: JAN 22 Totem Marine - Ebb Tide

Station/Sample

TDS300 (Up-Current)

Mid

Deep

TDS350

Mid

Deep

TDS300 (Up-Current)

Mid

Deep

TDS1SO

Mid

Deep

TDN300 (down-current)

Mid

Deep

TDN350

Mid

Deep

TDN150

Mid

Deep

TDNE300 (down-current)

Mid

Deep

TDNE350

Mid

Deep

TDNW300 (down-current)

Mid

Deep

TDNW350 (down-current)

Mid

Deep

Depth/D
TB(ft)

3

18

32/36

3

18

32/37

3

18

32/36

3

6

9/12

3

18

32/36

3

18

32/36

3

17

29/34

3

17

29/34

3

18

32/35

3

18

32/36

3

18

32/36

Salinity
(ppt)

25.9

29.0

29.1

26.6

29.0

29.1

26.0

29.1

29.2

27.3

29.0

29.1

22.7

29.1

29.2

_27.7_

29.0

29.2

27.7

29.0

29.2

27.4

29.0

29.2

27.4

29.1

29.2

27.5

29.1

29.2

27.6

29.1

29.2

DO
(mg/U

8.9

8.5

8.5

8.8

8.6

8.9

9.2

8.9

8.8

9.1

9.0

9.1

9.1

8.7

8.9

„_?:_!..-

8.7

8.9

8.6

8.4

8.5

_JLL_

8.6

8.9

8.7

8.6

8.7

8.9

8.7

8.8

8.8

8.7

8.9

Tumidity
(NTU)

19.4

6.2

9.5

12.4

5.4

9.5

27.0

6.2

9.5

7.3

8.5

8.1

20.7

5.7

8.1

4.2

6.2

7.9

36.0

155.0

9.8

8.0

8.0

12.0

12.5

10.7

16.0

5.0

5.0

6.0

5.2

6.6

11.4

Temp
°C

9.0

9.3

9.3

9.1

9.3

9.3

9.0

9.3

9.3

9.2

9.2

9.2

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.1

9.3

9.3

9.1

9.3

9.3

TSS
(mg/L)

X

GPS CoonJir
m

5.233,626

5,233,613

S.233.626

5.233.660

5,233,765

5.233,776

52,338.737

5.233,794

5,233,811

52,338,727

52,338,728

iates(N/E.

542.875

542,870

5-12.875

542.938

542,848

542.836

542.882

542,888

542.882

542,828

542,812

Time

1228

1228

1227

1226

1226

1225

1309

1309

1308

1314

1314

1313

1240

1239

1239

1238

1238

1237

1232

1231

1231

1243

1243

1242

1246

1246

1245

1254

1554

1254

1252

1251

1250

Comment

Ugh mrbidity at shallow, but

jaw salinity, stormwoicr?

Near maximum ebb

ligh turbidity at shallo. but

'jaw salinity, stormwater?

tepcal of earlier sampling

_ow salinity, stormwater?

turbidity acceptable at 350

point moved to near debris boom

Very high turbidity at early warning

Tubidity at TDNE350>TDNE300

Hurten placing rock over filter

Pre-Survey Calibration D. Berta 1/20 100.4%

DO Calibration as per manufacturer's specifications.
Survey work conducted by D. Berta and S. High cool, cloudy weather, wet

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Pmpand 8y*Dat«:

M.Lloyd 1/22

TSS Update 1/30/03

-?W/6<~J L&AI



Construction Compliance Monitoring Date: JAN 22 Totem Marine - Slack to Rood

Station/Sample

TDNE300

Mid

Deep

TDNE350

Mid

Deep

TDN150

Mid

Deep

TDN300

Mid

Deep

TDN350

Mid

Deep

TDNW300 (down-current;

Mid

Deep

TDNW350 (slack;

Mid

Deep

TDSW300

Mid

Deep

TDSW350

Mid

Deep

TDS150

Mid

Deep

TDS300 (Slack)

Mid

Deep

TDS350

Mid

Deep

TDSE300 (Down-Current]

Mid

Deep

TDSE350

Mid

Deep

Depth/D
TB(ft)

3

17

30/35

3

17

30/34

3

17

29/34

3

17

30/35

3

17

30/35

3

17

30/35

3

16

30/35

3

17

30/35

3

17

30/35

3

17

30/34

3

17

30/35

3

17

30/35

3

15

25/30

3

16

27/32

Stitady
(PPO

27.7

29.2

29.2

27.6

29.1

29.2

28.3

28.9

29.0

28.1

29.1

29.2

27.6

29.2

29.2

28.3

29.1

29.2

28.1

29.1

29.2

27.6

29.1

29.2

26.9

29.1

29.2

27.8

29.1

29.2

27.6

29.1

29.2

27.9

29.1

29.2

27.2

29.1

29.2

27.9

29.1

29.2

DO
(rng/L)

S.4

9.2

9.2

9.3

9.3

9.4

92

9.1

9.1

9.4

9.2

9.4

9.4

9.2

9.3

9.2

9.2

9.4

9.3

9.3

9.3

9.3

9.2

9.2

9.4

9.2

9.4

9.3

9.2

9.4

9.2

9.2

9.2

9.2

9.1

9.3

9.2

9.1

9.3

9.1

9.1

9.1

(MTU)

29.2

6.9

8.1

16.0

9.2

11.3

38.0

87.0

46.0

5.0

5.2

7.6

8.4

6.6

6.0

10.0

7.1

7.4

6.1

5.0

15.8

8.9

5.8

7.3

13.7

4.5

11.6

12.2

69.5

30.7

12.3

8.8

15.1

18.4

5.2

32.2

11.4

35.3

28.2

10.5

39.5

19.4

Temp

•c

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.1

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.1

9.3

9.3

9.2

9.3

9.3

TSS
(mg/L)

GPS Coordinates (WE.
ml

5.233.811

5.233.794

5.233.750

5.233.765

5.233.776

5.233.727

52.338.728

5.233.658

52.338.648

5.233.668

5.233.626

5.233.613

5.233.626

5.233.601

542.882

542.888

542.893

542.848

542.836

542.828

542.812

542.841

542.828

542.897

542.875

542.870

542.875

542.924

Time

1351

1351

1350

1353

1352

1352

1355

1354

1354

1358

1358

1357

1402

1402

1401

1408

1407

1407

1405

1404

1404

1408

1407

1407

1416

1415

1415

1419

. 1418

1418

1423

1422

1422

1425

1425

1424

1433

1433

1432

1430

1429

1429

Comment

elevated turbidity at 300

elevated turbidity at 350

juinl moved to near debris UJOJTI

outside of swing of crane

elevated turbidity at 300

turbidity acceptable at 350

Elevated tubidity at depth

Elevated turbidity at 350

Slack

TD3 350 turbidity greater

than IDS 3OO

Start of Rood Tide

Hurien stops placing rock @ 1500

Pre-Survey Calibration S. High 1/22 100.2% 97% at finish

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High cool, cloudy weather, wet

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Hurien stopped work to move barges and derrick and to relocated to south end. Surveying the^area for elevation. @1 500
PnwrM BirtMK

M. Lloyd 1/22

TSS 0«l UpOIte 1/30/03 /I

'VVIS<-?'(̂ ^J/ L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

^ Date Received 01-23-03

General Chemistry Parameters

Client Sample ID 0301 22/WO300/M/A
Lab ID 111468-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030122/WON/M/A
Lab ID 111468-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030122/WOC/M/A
Lab ID 111468-03

parameter
Atal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030122/WOS/M/A
Lab ID 111468-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030122/TDS(300)/M/A
Lab ID 111468-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030122/TDNW(300)/M/A
Lab ID 111468-06

Parameter
Total Suspended Solids

•

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
ND

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030122/TDNW(300)/M/DUP
111468-07

rameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030122/TDN(300)/M/A
Lab ID 111468-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030122/TDNE(300)/M7A
Lab ID 111468-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030122/TF+200/M/B
Lab ID 111468-10

Parameter
ital Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111456-2
1159-027

Method Blank ,
Parameter
Total Suspended Solids

Result (mq/L)
ND

PQL /
2 '

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
49.2

Duplicate Result
(mg/L)
47.6

RPD(%),
3.31 '

Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 23, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Totem Marine 1/23/03
Compliance Monitoring / Wheeler-Osgood 1/23/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activities:

• Rock placement at Wheeler-Osgood
• Placement of rock at Totem Marine.

Wheeler-Osgood - Capping/Rocking.
Manson was placing filter material and riprap during this morning's ebb tide. Work appeared to be going

well although the rock appeared to be "muddy" when placed on the north shore. There was no floating debris, but
the water appeared very turbid. Dissolved oxygen levels at WO300 were acceptable, but turbidity was unusually
high (greater than previously observed). Compliance points at the mouth of the waterway were elevated and
ranged from 8 to 27 NTU's.

The source of turbidity is believed to be the placement of muddy rock. In all past monitoring events
Manson has placed rock or filter cap materials on a flood tide. The effect has been to contain turbidity within the
waterway for a sufficient length of time for the turbidity to settle out before an ebb tide. This morning Manson
had to place rock on an ebb tide, then exit the waterway shortly after our water quality measurements were
taken.

Totem Marine - Capping/Rocking..
Water quality monitoring was conducted during the morning ebb while rock was being placed on the

south side of Totem Marine to fill in spots that had been identified as requiring additional material. The riprap
was very muddy and contained substantial quntities of fines. High turbidity was identified at TDN350, but
turbidities closer to the work zone and up-current were sustantially lower suggesting that there is potentially
another source of the turbidity. The highest turbidity associated with the work activity occurred and TDN300
where a turbidity of 19.7 NTU's was recorded at a depth of 3 feet. Turbidity at 23 NTU's was also observed up-
current at TDS300 at depth. As indicated in the data forms, considerable turbidity was observed in the
immediate area of the work zone.

Late afternoon sampling at Totem occurred during a slack to flood tide. The water quality sampling team
did not detect elevated turbidity at any sampling station while Hurlen placed filter matrial on the north side of the
boat lift.

QA/QC information. Early this morning the water quality sampling crew cleaned the DO electrodes, replaced the
KCl, and installed a new membrane. No instuementation problems were noted throughout the day, and all
calibrations and calibrations checks were acceptable. Field triplicates were collected for sample stations
TDNE300 and TONE 350 over a period of approximately 1 hour. Results are provided in the field log and
confirm that result are very reproducible even though some variation in the turbidity was observed.

Lloyd
Lloyd & Associates, Inc7

Totem 1 23 03.doc
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Construction Compliance Monitoring Date: JAN 23 Wheeler-Osgood/Ebb Tide

Station/Sample

WO300 (down-current)

030123/WO300/M/A

Deep

WOMID-N (down-currant)

Deep

WOMID-C (down-current)

Deep

WOMID-S (down-current)

Deep

WON (down-current)

030123/WON/M/A

Deep

WOC (up-current)

0301123/WOC/M/A

Deep

WOS (down-current)

030123/WOS/M/A

Deep

Depth/D
TB(ft)

3

6

1012

3

5/6

3

7/9

3

5/7

3

5

7/10

3

7

10/15

3

6

10/12

Salinity

(PPO

28.0

28.8

29

28.3

28.3

27.4

28.9

27.3

28.1

9.3

9.3

28.0

28.3

28.6

27.7

28.2

28.4

DO
(mg/L)

6.5

6.4

6.6

6.4

6.4

6.5

6.4

6.5

6.5

6.6

6.6*

_JBJ5_

6.5

6.6

6.7

6.5

6.5

6.5

Turbidity
(MTU)

172

48

23

81

64

157

71

110

118

13.4

6.6_

24.0

27.0

20.0

22.0

21.0

11.2

Temp
ec

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

TSS
(mg/L)

17

5/3

5

4

GPS Coordir
m

5,233,253

5,233.290

5,233,266

5,233,241

5,233,331

5,233,308

5,233,284

iates(N/E,

542.216

542,184

542,184

54Z170

542,994

542,994

542,994

Pre-Survey Calibration check S. High 1/22 101 .8 % in saturated air

Time

1130

1129

1129

1135

1135

1138

1137

1141

1140

1147

1148

1146

1210

1210

1210

1208

1208

1207

Comment

Ebb Tide

Manson placing rock

reportedly "dirty"

Point moved to avoid

floats

Manson placing rock

on N. side of waterway

STA. against debris boom

Elevated turbidity at

all compliance points

Manson stops all in-water

work in WO because they

were running out of depth and

moved derrick.

Cool, cloudy, some sun

DO & Turbidity calibration as per manufacturer's specifications.

Survey work conducted by D. Berta & S. High

Manson was placing rock on north shore during an ebb tide. Typically Manson has had more favorable tides to allow

more settling (residence) time for turbidity to settle out.

*Winkler Titration on sample yielded 6.2 and 6.3 mg/L. YSI = 6.6

Prepared By/ Owe:

M.Lloyd 1/23

TSS Update 1/30/03 A

L&AI



Construction Compliance Monitoring Date: JAN 23 Totem Marine - Ebb Tide

Station/Sample

TDS1 50 (Up-Current)

Mid

Deep

TDS300 (Up-Current)

030123/TDS300/M/A

Deep

TDS350

Mid

Deep

TDN1 50 (Down-Current)

Mid

Deep

TDN300

030123/TDN300/M/A

Deep

TDN350

Mid

Deep

TDNE300 (down-current)"

03Q123/TDNE300/M/A

Deep

TDNE350**

Mid

Deep

Depth/D
TB(ft)

3

20

35/41

3

20

35/41

3

21

37/42

3

15

24/29

3

2

35/40

3

22

39/44

3

8

11/16

3

20

35/38

SalWly
(PP»)

28.0

29.1

29.1

27.8

29.1

29.1

28.1

29.1

29.1

28.8

29.1

29.1

28.5

29.1

29.2

28.6

29.2

29.1

28.5

28.7

28.7

28.5

28.8

29.1

DO
(mg/L)

6.9

7.3

7.2

7.0

7.2

7.0

7.1

7.3

7.2

6.6

7.0

7.2

6.8

7.2

6.9

7.1

7.1

6.7

6.7

6.7

6.8

6.7

6.9

Tiuttdity
(NTU)

6.9

6.0

6.8

9.0

8.6

23.0

7.9

2.0

9.8

134'

211*

140*

19.7

3.8

3.2

0.1

6.6

10.8

5.4

_.5JL.

3.5

9.3

102.0

Temp
°C

9.2

9.3

9.3

9.2

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

TSS
(mg/L)

2

3

3

GPS Coordir
m

5.233,637

5,233,596

5,233,579

52,338,713

5,233,745

5,233,755

5,233,770

5.233,784

iates(N/E.

542,928

542,917

542,913

542.907

542,874

542.863

542,915

542,911

Time

854

854 '

853

904

904

903

909

908

908

940

932

923

946

945

945

955

954

954

1039

1039

1039

1036

1035

1035

Comment

Ebb Tide

Hurlen placing rock material

Up-Gradient turbidity

Inside debris boom at point

Elevated turbidity at shallow

Hurlen takes a break

Multiple Measurements

Hurlen placing rock material

Very high turbidity at depth

"Multiple measurments were taken at TDNE300 and 350 which confirm that turbidity is substantially higher at TDNE350 than

TDNE300. Suspect that storm drains to the east have/are contributing to turbidity at this location

TDNW300 (down-current)

030123/TDN300/M/A

Deep

TDNW350

Mid

Deep

Station TF 2+00

030123/TF2/M/B

Deep

3

21

37/42

3

21

37/42

3

19

33/38

28.3

29.1

29.2

28.4

29.1

29.2

28.9

19

29.2

7.1

7.1

7.1

7.0

7.1

7.1

9.2

9.3

9.3

4.8

0.1

1.4

4.0

1.3

1.9

0.5

0.4

9.3

9.3

9.3

9.3

9.3

9.3

9.1

9.3

9.3

2U

- .

52,338,703

52,338,707

52,338,465

542,851

542,836

542,492

1110

1110

1109

1107

1107

1106

1418

1417

1415

Pre-Survey Calibration D. High 1/23 100.4%

DO Calibration as per manufacturer's specifications. downpour in early AM

Survey work conducted by D. Berta and S. High co0'- cloudy weather, wed

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Perfomed routine maintenance on YSI Sonde early in the morning before survey.

"Highest value reported over a 7-8 minute monitoring period
Prepared By/Dito:

M. Lloyd 1/23
T!̂ ~XrT^ fl L&AI
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Construction Compliance Monitoring Date: JAN 23 Totem Marine - Slack to Flood

Station/Sample

TDN300 (Up-Current)

Mid

Deep

TDN350

Mid

Deep

IDS 150 (down-current)

Mid

Deep

TDS300

Mid

Deep

TDS350

Mid

Deep

TDSE300 (Down-Current)

Mid

Deep

TDSE350

Mid

Deep

TDSW300

Mid

Deep

TDSW350

Mid

Deep

Depth/D
TB(ft)

3

16

27/33

3

16

27/33

3

16

27/33

3

16

27/32

3

16

27/33

3

16

_27/32_

3

16

27/31

3

17

28/34

3

17

28/34

Salinity
(PPO

28.7

29.1

29.2

28.7

29.1

29.2

27.9

29.1

29.2

27.9

29.1

_29.2_

28.6

.I?;!-
29.1

J-DL
29.1

29.2

28.6

29.0

29.1

_28.9_

29.2

29.2

28.6

29.1

29.2

DO
<mg/L)

7.0

7.1

7.1

7.0

, 7.1

7.1

6.9

6.8

6.9

6.9

6.8

JBJL.
6.8

_JLL.
6.9

6.9

6.9

7.0

6.9

6.9

7.0

6.9

7.0

7.1

6.9

6.9

7.0

Tuitidfty
(NTU)

1.6

1.8

1.6

1.4

1.9

0.9

3.8

1.5

1.1

3.8

1.5

1.1

1.4

_M_
1.2

2.7

2.8

1.3

2.3

1.7

1.6

1.2

2.6

1.2

1.4

1.2

0.9

Temp
°C

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.4

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

TSS
(mg/U

GPS Coordinates (N/E.
m

5.233.765

5,233,776

5,233,668

5,233,626

5,233,613

5,233.617

5,233.601

5,233,658

52.338,648

542.848

542.838

542.897

542.875

542,870

542,924

542,924

542,841

542.828

Time

1538

1537

1536

1542

1541

1540

1548

1547

1546

1552

1551

1550

1555

1554

1553

1558

1557

1556

J601_

1600

1559

1607

1606

1605

1604

1603

1602

Comment

Up current turbidity low

Hurien placing gravel NW of

boat sling (filter material)

Flood

Hurien worked at a relatively

slow, even pace.

Pre-Survey Calibration S. High 1/23 101.9% 97% at finish

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High warm, partly sunny

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

M.Lloyd 1/23

TSS Update 1/30/03 .- /

*7}TM^<-M L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

t Date Received 01-23-03

General Chemistry Parameters

Client Sample ID 030123/TDS(300)/M/A
Lab ID 111469-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-24-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030123/TDN(300)/M/A
Lab ID, 111469-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-24-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030123nTJNE(300)/M/A
Lab ID 111469-03

parameter
P~otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-24-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030123/TDNW(300)/M/A
Lab ID 111469-04

Parameter
Total Suspended Solids

Method
EPA 160.2-

Date
Analyzed
01-24-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030123/WO300/M/A
Lab ID 111469-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-24-03

Units
mg/L

Result
17

PQL
2

Client Sample ID 030123/WON/M/A
Lab ID 111469-06

Parameter
Total Suspended Solids

1

Method
EPA 160.2

Date
Analyzed
01-24-03

Units
mg/L

Result
5

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030123/WON/M/DUP
111469-07

9
Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-24-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030123/WOC/M/A
Lab ID 111469-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-24-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030123/WOS/M/A
Lab ID 111469-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-24-03

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID: Batch QC
Lab ID: 111474-12
QC Batch Number 1159-026

Method Blank
Parameter
Total Suspended Solids

Result (mg/U PQL X
ND 2 "

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

6

Duplicate Result
(mq/L)

6.2
RPD (%)

3.28 V
/ Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab 10:
QC Batch Number

Batch QC
111456-2
1159-027

Method Blank /
Parameter
Total Suspended Solids

Result (mg/L)
NO

PQL X
O ^

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
49.2

Duplicate Result
(mg/L)
47.6

RPD (%)
3.31 "

, Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 24, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Totem Marine 1/24/03
Compliance Monitoring / Wheeler-Osgood 1/24/03
Preliminary Data Transmittal (no TSS)

Although editorial comments are not usually provided, it was nice to have a day where turbidities were not a
problem. Attached please find results from compliance monitoring for the following work activities:

• Filter cap placement at Totem
• Habitat Mix placement at Wheeler-Osgood ,

Wheeler-Osqood - Capping/Rocking:
Manson was placing habitat mix during a slack and ebb tide sampling events. Dissolved oxygen levels at

WO300 were acceptable, and turbidity was much less than yesterday when they placed muddy rock.
Compliance points at the mouth of the waterway were acceoptable during both sampling events.

With the exception of a single monitoring event, work in the Wheeler-Osgood has proceeded quite well
since January 11th. Neither Mr. Wheeler or Mr. Osgood came by to say hello for our last water quality monitoring
event at the Wheeler-Osgood Waterway.

Totem Marine - Capping/Rocking.
Water quality monitoring was conducted during the morning and afternoon ebb while filter material was

being placed on the north side of Totem Marine. The highest turbidity associated with the work, activity occurred
and TDN350 where a turbidity of 13.2 NTU's was recorded at a depth of 35 feet Hurien was working a slow
pace during sampling events to avoid hitting the boat lift and to frequently check elevations with a leadline. They
stopped in-water work at 1410 to reposition barges and the derrick.

Michael Lloyd
Lloyd & Associates, Inc.

WQM 1 24 03.doc
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Construction Compliance Monitoring Date: JAN 24 Wheeler-Osgood/Slack

Station/Sample

WO300 (down-current)

030124/WO300/M/A

Deep

WOMID-N (down-current)

Mid

Deep

WOMID-C (down-current)

Mid

Deep

WOMID-S (down-current)

Deep

WON (down-current)

030124/WON/M/A

Deep

WOC (up-current)

0301124/WOC/M/A

Deep

WOC (up-current)

0301124/WOC/M/A-Dup

Deep

WOS (down-current)

030124/WOS/M/A

Deep

Depth/D
TB(ft)

3

7

10/14

3

7

10/15

3

7

_i_q/i3_
2

4/5

3

7

_10/15

3

1 1 q_

_15/1_9

3

10

15/19

3 _

15

15/17

Salinity

(PPt)

J28.2

28.7

28.9

28.5

_28.9_

29.0

28.4

28.9

29.0_

27.7

27.8

28.0

28.8

_29.p

28.3

J29LO

J29J_

28.6_

29.0

29.1

28.6

;_29.J_

29.1

DO
(mg/L)

_.LL_

1.7

6.9

7.0

7.1

7.1

7.1

7.2

_7.2_

7.3

7.9

7.5

7.4

_-7.:±._

7.5

7.5 ___

_Li._

7.5

•7.5*

7.4

_7.6__

_7.7_

7.5

Turbidity
(NTU)

5.1

1.7

1.8

4.5

3.2

3.0

4.2

2.8

_JL1.,..
6.3

6.5

6.8

1.2

_2.0_

7.4

1.1

_._!•.?._.
-..I-.?...,

1.0

_ 1.6

_J_.4

1.2 _

1.3

Temp
°C

9.4

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3__

9.4

9.4

9.3

9.3

_ 9.3

9.3

....M_.

9.3

9.3

_9.3_

9.3

_ 9.3

9.3

9.3

TSS
(mg/L)

7

3

.„_?_...

__3__

.......?„_.

GPS Coordinates (N/E.
m)

5.233.253

[_5,233.273

5.233,266

5.233.243

5,233,331

_5,233,308_

5,233,308

n5,233,284_

542.241

542.184

542,184

542.184

542,994

542,994

542,994

_542.994

Pre-Survey Calibration check S. High 1/24 101.5 % in saturated air

Time

J322_

820

819

823

827

826

831

_830_.

_829_

835

832

839

838

837

843

._.842_

841 '

_848__

847

846

900

JI59_'

857

Comment

Slack/High tide

Point moved to avoid

floats

Manson placing habitat mix

• —

Field Duplicate

Field Duplicate

Field Duplicate

Mild, cloudy, drizzle

DO & Turbidity calibration as per manufacturer's specifications.

Survey work conducted by D. Berta & S. High

Manson was placing rock on north shore during an ebb tide. Typically Manson has had more favorable tides to allow

more settling (residence) time for turbidity to settle out.

*Winkler Titration on sample yielded 6.4 and 6.5 mg/L. YSI = 7.5

Prepared By'Oalc

M. Lloyd 1/24

TSS Update 1/30/03

L&AI



Construction Compliance Monitoring Date: JAN 24 Wheeler-Osgood/MAX EBB

Station/Sample

WON (down-current)

Mid

Deep

WOC (up-current)

Mid

Deep

WOS (down-current)

Mid

Deep

Depth/D
TB(ft)

3

7

10/13

3

9

.12/17

3

9

12/17

Salinity
(ppt)

28.0

28.7

28.8

J28,2_

28.9

29.0

27.2

28.9

29.0

DO
(mg/L)

7.4

7.4

7.4

__7.2

7.2

7.2

*!2_

_ 7.3 _

7.2

Turbidity

(KTTU)

4.0

1.1

1.2

3.7

4.0

_ 2.7

_J.6

1.3

1.4

Temp
°C

9.4

9.4

9.4

9.4

9.3

_..?.:.?._.

9.4

9.3

9.3

TSS
(mg/L)

GPS Coordinates (N/E,
m)

5,233,331

5,233,308

5,233.284

542.994

mS«.994

542.994

Pre-Survey Calibration check S. High 1/24 101.3 % in saturated air

Time

1146

_.lli!.

1145

JJ50

1149

1148

.H52_

1151_

1151

Comment

Manson placing habitat

mbc on south bank or

Wheeler-Osgood

.............................................r...r ,.,-T

Mild, cloudy, drizzle

DO & Turbidity calibration as per manufacturer's specifications.

Survey work conducted by D. Berta & S. High

Manson was preparing to move derrick out of Wheeler-Osgood. Data collected before tug came in

Prepared By/Dale:

M. Lloyd 1/24

TSS Update 1/30/03 /^ tf

r?wni,/ L&AI



Construction Compliance Monitoring Date: JAN 24 Totem Marine - Ebb Tide

StationJSample

TDS300 (Up-Current)

Mid

Deep

TDS350

Mid

Deep

TDN150 (Down-Current)

Mid

Deep

TDN300

030124/TDN300/M/A

Deep

TDN350

Mid

Deep

TDNW300 (down-current)

030124/TDNW300/M/A

Deep

TDNW350

Mid

Deep

TDNE300 (down-current)

030124/TDNE300/M/A

Deep

TDNE350

Mid

Deep

Station TF 2-HJO

030124/TF2/M/A

Deep

Depth/D
TB(ft)

3

20

35/41

3

20

35/41

3

20

_35/40_

3

20

_35/41_

_ 20 _

35/41

3

20

_35/41

_ 3

20

35/41

20

35/39

3

20

35/39

_3

41/46

Salinity

(PPO

28.5

29.2

29.2

28.6

29.2

29.2

28.8

29.1

29.1

_29.2__

J?JLL.

.J?J__

29.2

28.7

29.1

_29.2

_?§:!..

29.1

29.2

28.7_

J29.1_

29.2

28.5

29.2

...JJL..

_29.2__

29.2

DO
(mg/L)

7.4

7.5

7.4

1A

-JJL

7.4

7.6

7.6

7.6

...-TJL.

7.6

_ 7.6

7.6

7.5

7.5

_7.4

...„?..!_.

7.5

7.4

7.7

7.8

7.7

7.6

7.7

7.6

.-.!•!_..

ao _
7.9

Turbidity
(NTU)

1.4

1.5

1.3

1.4

.-JJL.

1.3

2.5

4.0

41.0

_2.4

3.5

2.7

10.1

1.6

1.2

1.2

1.2

_ 3.4 _

_8._9

13.2

0.7

Temp
°C

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

.....?.:.?..„

9.3

9.3

...JLL..

9.3_

9.3

9.3

9.3

.....M...

_ 9.3

9.3

TSS
(mg/L)

3

3

3

4

31

GPS Coordinates (N/E,
m

5,233.613

5,233.579

52,338,737

5,233,765

5.233,776

52,338,727

_52.338,jr28

5,233,79_4

5,233,784

52,338.465_

542,870

542,913

542,882

542,848

^542,836

542,828

_542,812

542,888

542,911

JSfiiSL

Time

1055

1053

1052

1050

1049

1048

1107

1106

1105

1110

1109

1108

1114

1113

1112

1058

1057

J056

...115.1...

1100

1059

1120

1119

J.11!
1124

1123

1122

940

938

936

Comment

Hurten placing rock material

Moved to point near debris

boom

Hurten placing filter material

around boat lift at a careful

slow pace

Slight turticity elevation

Pre-Survey Calibration D. High 1/24 101.3% cool, cloudy weather, rain

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Visible turbidity near at point of entry with eddying turbidity moving north along shore typical of an ebb tide.

Prepared By/DaM:

M.Lloyd 1/24

TSS^pdate 1 /̂03 / tf

L&AI
. ' V'



Construction Compliance Monitoring Date: JAN 24 Totem Marine • Max Ebb Tide

Station/Sample

TDS300 (Up-Current)

Mid

Deep

TDS350

Mid

Deep

TDN150 (Down-Current)

Mid

Deep

TDN300

Mid

Deep

TDN350

Mid

Deep

TDNW300 (down-current)

Mod

Deep

TDNW350

Mid

Deep

TDNE300 (down-current)

Mid

Deep

TDNE350

Mid

Deep

Pre-Survey Calibration

Depth/D
TB(ft)

3 'j

_ 1_8___

30/35

3

16

26/31

3

14 _

22/27_

3

16

_27/32_

3

18___

30/34

3

._..!?.._...

_30/34_

3

18

30/34

3

....J.L....
27/32

3

16

26/31

Safinlty
(PPO

27.8

29.1

29.2

28.1

29.0

29.2

_28.2_

29.0

_.?LL
28.1

__29.0

....??-?...
_27.9_

J9.1

29.2

_28.3

28.9
»«;»....»—

JQL.
J28._3_

_29.1 '

29.2

27.7

28.9

29.2

_28.1_

29.0

29.2

D. High

DO
(mg/L)

7.2

7.2

7.3

7.3

7.3

7.4

._7.3

7.3

_7.3__

7.3

__7.3_

_7.3

7.3 _

.JM__

7.5

_ 7 _ 3 _ _

_J,_3__

_Z±_
_7.3_

__7Jl_
7.3

7.4

_ 7 . 3 _

7.4

„-!!....
7.3

7.4

1/24

Tirtfcfity
(NTU)

2.2

1.1
1.5

4.0

2.1

6.6

_4_.0_

1.2

1.4

__4.8

_J.7_

__3.5_

___4.0_

_1.2

1.4

.._1JL

_3.0__

_J.3_

-_U_.

_ 1-L
1.3

4.2

_ 2J__

10.3

__4._0__

2.1

6.6

101.3%

Temp
°C

9.4

9.3

9.3

9.4

9.3

9.3

9.5

_9 .3_

...1JL.
9.4

..1:1..
__9.3_

. .1.1...

„...?:?.....
9.3

__9.4_

_ 9.3__

__JL3__

9.4_

_ 9.3

9.3

9.4

_„?.:?.....
9.3

__9.4

9.3

9.3

TSS
(mg/U)

__-..

Final

GPS Coordir
m

S.233,626

5.233,613

52.338.737

5.233,765

5,233,776

_5_2,338,727

52,338.728

5,233,794

5.233.784

= 98.2

lates (N/E,

542.875

542.870

542.882

542,848

542,836

542,828

542,812

542,888

542,911

Time

1444

1443

1443

1351

1351

1350

1424

1424

1423

1421

...!12J_.
_1420_

1415

1415;

1414

1412

1411

1411

_1409_

14.08

1408

1429

_1429_

..II2.?..
J440

1439

1439

Comment

Hurten doing soundings

then placed rack after 1330

Moved to point against scow

Hurten placing filter material

around boat lift at a careful

slow pace

Hurten stops placing filter

material to reposition rig

-HignMurt-rf Tlo..aHon

cool, cloudy weather, some clearing

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

/
Prepared ByfOat*:

M. Lloyd 1/24

TSS Update 1/30/03 /

"77W<y£y>/ L&AI
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STL Seattle
Client Name
Project Name
Date Received

Uoyd & Assoc. Inc.
THEA FOSS

01-24-03

General Chemistry Parameters

Client Sample ID
Lab ID

030124/WO300/M/A
111518-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
7

PQL
2

Client Sample ID 030124/WON/M/A
Lab ID 111518-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
& O

PQL
2

Client Sample ID 030124/WOC/M/A
Lab ID 111518-03

parameter
BRjtai Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030124/WOC/M/DUP
Lab ID 111518-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030124/WOS/M/A
Lab ID 111518-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc. 3



STL Seattle

Client Sample ID
Lab ID

030124/TF2+00/M/A
111518-06

Total Suspended Solids
Method

EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
2

..

PQL
2

Client Sample ID 030124/TDS300/M/A
Lab ID 111518-07

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

. Units
mg/L

Result
3

PQL
2

Client Sample ID 030124/TDNW300/M/A
Lab ID 111518-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030124/TDN300/M/A
Lab ID 111518-09

Parameter
Ajotal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030124/TDNE300/M/A
Lab ID 111518-10

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030123/TF2+00/M/B
Lab ID 111518-11

Parameter
Total Suspended Solids

ft

Method
EPA 160.2

Date
Analyzed
01-27-03

Units
mg/L

Result
3

PQL
2

4—
STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number:

Batch QC
111463-4
1159-031

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL >
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

ND

Duplicate Result
(mg/L)

ND
RPD (%) „

NC -'
/ Rag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Hurlen Construction

PO Box 80945
700 S. Riverside Dr.

Seattle, WA 98108
(206)763-1230

FAX (206) 762-1854
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Subject

M-Uo<-i&
ACC / Hurlen Construction /Ly-/fjT

206-762-1854

VL>&. /jzi/oZ



Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 25, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Totem Marine 1/25/03
Compliance Monitoring / Thea's Park 1/25/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activities:

• Toe Berm Placement at Thea's Park
• Riprap Placement at Totem Marine

Thea's Park - Filter Material Placement.
Monitoring today at Thea's Park followed the placement of filter material at Thea's Park at the south end

adjacent to the end berm installed yesterday. The filter material was placed on top of native sediments. As
described in geotechnical sediment sampling (RD-SO3) the primary components of the bottom sediments are
principally: silt (60%), clay (20%), and fine sand (20%). Manson began placing rock on a flood tide in the early
morning. Manson was using a rehandler type bucket rather than a clamshell. Filter material was placed from
the corner of the toe berm to locations up the slope in shallow water.

Our first monitoring station was TPSW300 where we ran into turbidity at about 25 NTU at depth.
Sampling at TPSW350 yielded a result of 30 NTU. Monitoring throughout the morning indicated that turbidity
was only observed at depth from the work zone to about 450' at information station TPSW450 where it dropped
to 15 NTU. Laterally the turbidity plume was observed at depth to about 90 -100' east before dropping to
background levels of 1-3 NTU. TPS350 is about 150' east of TPSW. Elevated turbidity was not observed at
TPS350 or any other stations.

TPSW stations are in a direct tidal flow line from the work zone where filter material was being placed.
Typiclly with filter material, our sampling team has measured turbidity at all elevations, depending on placement
If placement is shallow, then we have typically seen turbidity at shallow depths (based on our experince with
Totem). This trend was not observed at Thea's Park. Throughout the day, turbidity at shallow or mid-depths was
negligible except at the immediate work zone station (TPS/N150 series). Because a substantial portion of the
material was placed at shallow dept, we would have expected to see turbidity at shallow elevations. Instead, all
turbidity was observed near the bottom at near-shore stations during the morning flood tide.

Pat Barton (Manson) had reported to me that the berm placed in the last 3 days was sinking (displacing
actually) into the soft sediments at Thea's Park. As noted above, these sediments are principally silt and to a
lesser degree, clay and fine sand. It is my opinion that as the filter material is being placed, it is disturbing the
fine sediments along the south end of Thea's Park where filter material placement is on-going. I inspected the
filter material on the barge. This particular batch of filter material does not appear to contain the very high levels
of fines observed previously. This observation correlates with visual observations that placement in the water
does not cause the high turbidity normally seen in shallow water (ie, Totem). Instead turbidity rapidly dissipates
and is not detected in shallow or mid-depth water quality monitoring data. When the filter material is placed at
Thea's Park by prescribed methodology (lowering through the water column to bottom/near bottom) the actual
release is more likely similar to wet cement. The resultant turbidity of fine fluff is persistent and does not rapidly
settle out as has typicaly been observed. Indeed, turbidity is still observed several hours after placement (see
TPSW data taken between 1330 and 1400 hours) during a shallow flood, slack and ebb time frame.

Totem Marine - Riprap Placement.
Work at Totem Marine was monitored during two sampling events. Water quality criteria were

acceptable during both events even though elevated turbidity was observed at TDSE300 (flood tide) and
TDNE300 (ebb tide). Turbidity at 350' stations were acceptable for both monitoring events.

WQM 1 25 03.doc



QA/QC.
Field duplicate data looked very good for sample 030125/SP7/M/A. Some variability was observed in

turbidity, but indicative of conditions expected. A Winkler titration was conducted on same sample. The YSI
yielded a result of 7.0 mg/L and the Winkler gave results of 6.4 and 6.5 mg/L.

Michael Lloyd
Lloyd & Associates, Inc.
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Construction Compliance Monitoring Date: JAN 25 Thea's Park - Max Ebb Tide

Station/Sample

TPS300 (Up-Current)

030125/TPS300/M/A

Deep

TPS350

Mid

Deep

TPN150 (Down-Current)

Mid

Deep

TPN300

030125/TPN300/M/A

Deep

TFN350

Mid

Deep

TPNW300 (down-current)

0301 25/TPNW300/M/A

Deep

TPNW350

Mid

Deep

TPNE300 (down-current)

030125/TPNE300/M/A

Deep

TFNE350

Mid

Deep

Station/ SP7+00

030125/SP7/M/AI

Deep

Station/ SP7+00

030125/SP7/M/A

Deep

Deptn/D
TB(ft)

3

22

36/40

3

22

36/41

3

22

39/44

3

20

38/43

3

__22 '.___

38/43

3

22

39/44

3

23

. 40/46

3

22

38/44

3

__22__

38/44

3

20

34/39

3

20

34/39

Salinity
(PP«

28.6

29.2

29.2

28.6

29.2

29.2

27.1

29.1

29.2

28.7

29.2

29.2

29.6

....?.?.:.?._.

29.2

28.4

29.1

29.2

28.9

29.1

29.2

28.3

__29.2

29.2

28.1

29.2

29.2

28.5

29.0 J

29.2

28.6

29.0

29.2

DO
(mg/L)

7.4

7.3

7.3

7.4

7.5

7.3

7.2

7.1

7.1

7.2

7.2

7.1

7.2

_JJL_

7.2

__7.1__

7.1

7.1

7.1

7.1

7.1

7.2

__L2_

7.3

7.2

8.3

7.3

7.4

7.5

7.4

7.0

•f.otr
7.3

Turbidity
(MTU)

1.1

0.9

1.1

0.8

0.9

0.8

1.2

1.2

2.6

1.6

1.1

5.0

0.7

1.8

7.8

_JJL_

0.5

4.0

_.l6....

1.1

5.0

0.9

_.°JL.

2.3

0.7

0.4

0.4

0.9

0.5 j

0.3

7.3

1.3

0.8

Temp
"C

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

._?.:!...

9.3

_9.3_

_9.3 _

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

9.3

9.5

9.5

9.3

9.4

9.5

TSS
(mg/L)

2U

5

4

2U

2U

.__2U__

Pre-Survey Calibration D. High 1/25 100.6%

00 Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at C

Survey work went well. No problems observed. Work appears to be goin

'Sample collected for Winkler titrations. Results = 6.4, 6.5 mg/L
Pnpmo SyfDau:

M. Lloyd 1/25

GPS Coovdin
m

5,234.254

5.234,248

5,234,350

5,234,396

5,234,411

5,234,389

5,234,403

5,234,378

5,234,390

5.234,940

5.234,940

ate3(N/E,

542,565

542,579

542.496

542.501

_542.502

542,454

542,447

542,545

542,556

542.955

542,955

Time

1238

1237

1236

1232

1232

1231

1148

1148

1147

1155

1154

1154

1202

1201

1200

1137

1137

1136

1143

1143

1142

1212

1212

1211

1208

1208

1207

1247

1246

1246

1251

1250

1250

Comment

Up-Current sample very

dear

Manson Starts work on

toebermat 1045

Manson working at moderate

pace with rock

Highest turbidity observed

during s+K1 Survey

No floating debria or visible

turbiity outside of work zone

Field Duplicate

Field Duplicate

Field Duplicate

mild, drizzle, cloudy weather, partial sun
in afternoon

), lONTU's. 10 NTU Standard check = 9.9 NTU

g well.

TSS Data Update 1/3Q(fl9 /} s-

7MlR<fJ/fec> L&AI



Construction Compliance Monitoring Date: JAN 25 Thea's Park - Max Ebb Tide/B

Station/Sample

TPS300 (Up-Current)

Mid

Deep

TPS350

Mid

Deep

TPN150 (Down-Current)

- Mid

Deep

TPN300

Mid

Deep

TFN350

Mid

Deep

TPNW300 (down-current)

Mid

Deep

TPNW350

Mid

Deep

TPNE300 (down-current)

030125/TPNE300/M/A

Deep

TFNE350

Mid

Deep

Depth/D
TB(ft)

3

17

29/34

3

17

29/34

3

18

30/35

3

18

30/34

3

22

30/34

3

19

32/36

3

19

32/36

3

18

30/35

3

18

30/35

Salinity
(PPO

28.3

29.1

29.2

28.5

29.0

29.2

28.7

29.0.

29.2

28.8

29.1

29.2

28.7

29.1

29.2

28.6

29.0

29.1

28.9

29.1

29.2

•28.7

29.1

29.2

28.4

29.1

29.2

DO
(mgA.)

6.8

7.1

7.3

6.8

6.8

6.7

7.0

7.0

6.9

7.2

7.1

7.1

7.2

7.1

7.1

7.2

7.1

7.2

7.2

7.2

7.2

7.1

7.1

7.1

7.2

7.1

7.1

Turtwftty
(NTU)

0.9

0.5

0.5

1.4

0.8

1.7

1.1

0.7

0.7

1.1

2.0

9.6

__1.0

0.7

1.4

2.3

10.2

40.0

1.7

4.5

8.4

2.0

0.8

1.3

1.1

0.7

1.3

Temp
°C

9.4

9.3

9.3

9.3

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

TSS
(mgfl.)

—

_

'• -'•

GPS Coordinates (N/E.
m

5.234,254

5,234.246

5,234.350

5,234,396

5,234,411

5,234.389

5,234.403

5,234.378

5,234,390

542.565

542.579

542.496

542,501

542,502

542.454

542,447

542,545

542,556

Time

1549

1549

1548

1551

1551

1550

1559

1559

1558

1615

1615

1614

1612

J612

1611

1619

1619

1618

1622

1622

1621

1603

1603

1602

1606

1606

1505

Comment

Up-Current sample very

dear

Manson resumed work

after lunch

Highest turbidity observed

during survey

Pre-Survey Calibration D. High 1/25 100.6% mild, drizzle, cloudy weather, some clearing

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's. 10 NTU Standard check = 9.9 NTU

Survey work went well. No problems observed. Work appears to be going well.

'Sample collected for Winkler titrations. Results = 6.4, 6.5 mg/L
r̂efund 8y/D*tac

M. Lloyd 1/25

TSS Data Update 1£B/03 /> ..

t̂KsJ /(&/<&. L&AI
• • • • a - i - i'̂ ^~



Construction Compliance Monitoring Date: JAN 25 Totem Marine - Hood to Slack

Station/Sample

TDN300 (Up-Current)

030125/TDN300/M/A

Deep

TDN350

Mid

Deep

TDS150 (Down-Current)

Mid

' ' Deep

TDS300 (Down-Current)

030125/TDS300/M/A

Deep

TDS350

Mid

Deep

TDSW300 (down-current)

030125/TDSW300/M/A

Deep

TDSW350

Mid

Deep

TDSE300 (down-current)

030125/TDSE300/M/A

Deep

TDNE350

Mid

Deep

Pre-Survev Calibration

Depth/D
TB(ft)

3

20

35/41

3

20

36/41

3

20

36/42

3

20

36/41

3

20

36/42

3

20

36/41

3

20__

36/42

3

t4__

21/27

3

20

36/40

Salinity

(PPt)

27.2

28.9

29.1

27.3

28.8

29.1

27.3

28.8

29.1

27.7

29.0

29.1

27.7

29.0

29.1

27.8

29.0

29.1

27.4

._?.?JL

29.1

27.6

28.7

29.0

27.5.

29.1

29.1

DO
(mg/L)

6.5

6.5

6.5

6.5

6.5

6.6

6.6

6.6

6.7

6.6

6.7

6.7

6.7

6.7

6.6

6.7

6.7

6.7

6.7

6.9

6.8

6.6

6.5

6.4

6.7

6.8

6.7

Tirtkfily
(NTU)

1.2

1.0

1.6

1.6

0.9

3.8

1.7

0.6

0.8

3.0

0.9

1.0

__§£__

3.1

1.3

1.5

1.0

1.3

0.8

0.8

1.0

17.0

19.0

4.4

8.9

2.3

3.4

Temp
°C

9.4

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

9.4

9.3

.9.3

9.4

9.3

9.3

9.3

9.3

9.3

9.4

__?.-..?_
9.3

TSS
(mg/L)

2

3

3

28

GPS Coordir
m

5.233,765

5.233.579

5,233.668

5,233,626

5,233,613

5Z338.658

52,338,648

5.233,617

5,233,784

ates(N/E,

542,848

542.913

542,897

542.875

542,870

542,641

542.828

542,924

542,911

Time

853

853

852

843

842

841

900

900

859

903

903

902

908

908

907

920

920

919

911

911

910

930

930

929

927

927

926

Comment

Flood to slack

Hurten placing rock material

at 81 5

<Jo floating debris or

turbidity observed

Elevated turbidity at 300'

Slight turbictty elevation ©350*

D Hiqh 1/25 100 6% Flnal = 87% coc-'- cloudy weather, ram

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, IQNTU's.

Visible turbidity near at point of entry with eddying turbidity moving north along shore typical of an ebb tide.

Prepared By/Date

M.Lloyd 1/25

TSS Data Update 1/30/03 *

7&tf<7/L*/ //*J L&AI



Construction Compliance Monitoring Date: JAN 25 Totem Marine - EBB

Station/Sample

TDS300 (Up-Current)

Mid

Deep

TDS350

Mid

Deep

TON150 (Down-Current)

Mid

Deep

TDN300 (Down-Current)

Mid

Deep

TDN350

Mid

Deep

TDNW300 (down-current)

Mid

Deep

TDNW350

Mid

Deep

TDNE300 (down-current)

Mid

Deep

TDNE350

Mid

Deep

Depth/D
TB(tt)

3

17

29/34

3

17

29/34

3

16

27/32

3

18

28/33

3

. 18

28/33

3

18

28/33

3

16

26/31

3

7

10/13

3

7

12/13

Safinity
(PPO

27.9

29.0

29.1

28.5

29.1

29.2

28.5

29.1

29.1

28.7

29.1

29.2

28.5

29.1

29.2

27.6

29.1

29.2

28.5

29.0

29.1

28.1

28.7

28.8

27.9

28.8

29.1

DO
(mg/L)

6.4

6.5

6.4

6.6

6.7

6.7

7.2

7.3

7.3

7.3

7.4

7.4

6.4

7.5

7.4

7.3

7.4

7.4

7.4

7.4

7.3

7.2

7.2

7.3

7.2

7.2

7.2

Turbidity
(NTU)

1.5

0.8

0.7

1.5

0.8

0.7 •

10.7

11.8

5.2

2.0

1.2

2.3

1.5

1.1

1.1

4.5

1.3

2.0

1.2

0.8

1.4

20.0

28.0

14.4

10.5

8.2

7.4

Temp
°C

9.4

9.3

9.3

9.4

9.3

9.3

9.3

9.3

9.3

9.4

9.3

9.3

9.3

_?.•!...
9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.4

_9.3

9.3

9.4

9.3

9.3

TSS
(mgO.)

GPS Coordinates (WE,
m

5.233.813

5,233.628

5.233,304

5,233,836

5,233,847

52.333,793

5.233,803

5.233,874

5.233,874 j

542.848

542,875

542.874

542,840

542,829

542.817

542.798

542,874

542,877

Time

1408

1409

1409

1401

1401

1400

1536

1536

1535

1523

1523

1522

1526

1525

1525

1516

1516

1515

1514

1514

1513

1530

1529

1529

1530

1529

1529

Comment

Ebb Tide

Hurien placing rock near or over

grout mat

Hurien working at a moderate

work rate at north side

of site

Elevated turbidity

Moderate turbidity observed, '

okay at 350'

Pre-Survey Calibration D. High 1/25 100.6% cool, cloudy weather, rain

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Visible turbidity near at point of entry with eddying turbidity moving north along shore typical of an ebb tide.

Prepared By/Oat*:

M. Lloyd 1/25

TSS Dala Update 1/30/03 ^

ZfoJl-J/̂ L&AI



STL Seattle

ft

Parameter
Total Suspended Solids

Parameter
Total Suspended Solids

'arameter
^otal Suspended Solids

Parameter
Total Suspended Solids

Parameter
Total Suspended Solids

Parameter
Total Suspended Solids

1

Client Name Lloyd & Assoc. Inc.
Project Name THEA FOSS
Date Received 01-27-03

General Chemistry Parameters

Client Sample ID 030125/TDS(300)M/A
Lab ID 111522-01

Date
Method Analyzed Units Result

EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
' EPA 160.2

01-28-03

Date
Analyzed
01-28-03

0

Date
Analyzed
01-28-03

(

Date
Analyzed
01-28-03

C

Date
Analyzed
01-28-03

Date
Analyzed
01-28-03

mg/L

030125m
1115

Units
mg/L

30125/TD
111E

Units
mg/L

D30125/TC
111£

Units
mg/L

30125/TP
111J

Units
mg/L

030125/T
111!

Units
mg/L

3

DN(300)M/A
•22-02

Result
2

SW(300)M/A
S22-03

Result
3

SE(300)M/A
522-04

Result
28

NW(300)M/A
522-05

Result
4

PN(300)M/A
522-06

Result
5

PQL
2

PQL
2

PQL
2

PQL
2

PQL
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030125/TPNE(300)M/A
111522-07

parameter
^otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030125/TPS(300)M/A
Lab ID 111522-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030125/SP7+00)M/A
Lab ID 111522-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030125/SP7+00)M/DUP
Lab ID 111522-10

Parameter
Total Suspended Solids

fe

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
ND

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111539-2
1159-033

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL /
2 "

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
42.8

Duplicate Result
(mq/L)
46.4

RPD (%)
8.07 ty

/ Flag .
f

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc
3821OSE 92nd Street Snoqualmie, Washington 98065 425-888-1905 rmiecentuiytel.net

January 23, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Thea's Park (1/26/03)
Preliminary Data Transmittal (no TSS)

Although editorial comments are not usually provided, it was nice to have a day where turbidities were not a
problem. Attached please find results from compliance monitoring for the following work activities:

» Filter eopfru.U pluetim.nl ulTuULiii
• Toe Berm Placement at Thea's Park

Thea's Park - Toe Berm Construction.
Today was the second day of work at Thea's Park. The first rock was placed at or before 8 AM.

Parametrix was present to verify placement as work moved along. Two sampling events were conducted. The
first occurred during a short flood tide, and the second during the mzximum ebb tide. Sampling went very well
and all water quality criteria were met at the compliance boundaries. Elevated turbidity was observed at TPN350
at depth at a concentration of 14 NTU. Recalibrations and reanalysis yielded a result of 6.6 NTU. Backgound
turbidity for up-current turbidities averaged 3.4 NTU.

QA/QC.
Field duplicate data looked very good for sample 030126/TPS350P7/M/B. As is typical, some variability

was observed in turbidity, but indicative of conditions expected. A Winkler titration was conducted on Sample
030126/TPNW350. The YSI Sonde reading was 7.2 mg/L The Winkler titration gave results of 7.2 and 7.2
mg/L

Michael Lloyd '
Lloyd & Associates, Inc. 300(1 WQCOTVlfcra

BeundvV N-5ZJ4371 E-542461
416
462
477
444
456
455
470

466
473
473
517
526
425
418

Thea Fosa
Construe——,
Project. \\
Thea's Park.V1*̂
Work^Area No.

N 70900^

TOS30b 319
TDS350 312
TOSE300
TDSE350
TDSW300
TDSWJ50

499
537
550

363 551
360 567
288 500
275 506

A
WQM 1 26 03.doc



Construction Compliance Monitoring Date: JAN 26 Thea's Park - Flood Tide

Station/Sample
TPN300 Up-Current

030126/TPN300/M/A

Deep

TFN350

Mid

Deep

TPS150 (Down-Current)

.Mid

Deep

TPS300

030126/TPS300/M/A

Deep

TPS350

Mid

Deep

TPSW300 (down-current)

030126/TPSW300/M/A

Deep

TPSW350

Mid

Deep

TPSE300 (down-current)

030126/TPSE300/M/A

Deep

TFSE350

Mid

Deep

Station/ SP7+00

030126/SP7/M/A

Deep

Depth/D
TB(ft)

3

23

39/43

3

22

38/44

3 _

J23

_40/46_

3

__...?!.....
42/47

__3

23

40/45

3

._. 23

42/47

3

23__

41/46

3 _

23

40/45_

_3_

22

39/44

3

21

37/42

Safintty

(PPI)

_28._8_

29.1

29.1

28.8

29.1

29.1

23.9

J29.o_
29.1

27.7

J29.0

29.1

_25.3

29.0

29.2

28.4

29.0

J29.2_

J28.7_

_29.1

29.1

-._??-?...

29.0

J29.2

28.5_

29.1

29.1

27.8

28.9

29.2

DO
(mgIL)

_LL..
^ 7.7

7.7

7.6

7.7

7.7

7.1

_7JL.

7.1

_L1_

_7.2

7.1

7.3__

7.4

7.3

_7.3

_7.4

_.r.:i_.
_7.5_

_7.5

7.5

__7.6_

7.7

._L7._.

_.IA...

7.7

7.7

8.5

8.2

8.2

Turtidfty
(NTU>

_0.6_.
0.1

0.1

0.1

0.1

0.1

__3.6_

__OJ_

0.1

1.4

__0._1__

2.4

_3.6__

0.1

0.8

_!:.?
_0.2 ___

5_.5_

_ 0.6

0^1 _

5.4

_ 1 . 0 _

0.1

_3JB__

_PJ__

-.£•!._
0.1

0.6

_0.1 _

0.4

Temp
°C

™1:1_
9.3

9.3

9.4

9.3

9.3

...i-JL.
__9.3__

9.3

9.5

9.3

9.3

9.5_

9.3

9.3

_ 9.4__

9.3

_ 9.3_

__9._5_

9._3__

9.3

_9.5 _

_.?:?....

9.3_

_9 .3_

9.3

9.3

_9.9 _

_9.5_

9.3

TSS
(mg/L)

2U

__x__

2

2_

2

3__

Pre-Survey Calibration D. High 1/26 100.6%

DO Calibration as per manufacturer's specifications.

GPS Coordinates (N/E,
m

5,234,396

523,439

5,234,279

_5,234.254_

5,234.246

5,234,224_

_5L234,209

5,234,297

5,234.29_5_

5.234.940

• .

542,501

542.556

542,528

_5_42,565

J542.579

542,528

_542.5_35

542,580

542.596

542.955

Time
1137

1135

1130

1126

1125

1124

1031

1030

1029

1040

1037

_1036

J_052m

1049

1048

_1058

1056

1055

_1105_

1103_

1102

1118

1115

1111

1122

..1.120.
1119

_1308_

1305

1300

Comment

Manson working at moderate

pace with rock

Probable fresh water input

,

Manson placing rock since 800

-

-

No floating debria or visible

turbiity outside of work zone

Background from ST. Paul

mild, drizzle, cloudy weather, partial sun
in afternoon

Survey work conducted by S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Survey work went well. No problems observed. Work appears to be going well.

/}
Prepared By/Date: // f

M.Lloyd 1/26 ̂ T^^^r f̂ //?

TSS Data Update

>&/&J> L&AI



Construction Compliance Monitoring Date: JAN 26 Thea's Park - Max Ebb Tide/B

Station/Sample

TPS300 (Up-Current)

030126/TPS300/M/B

Deep

TPS350

Mid

Deep

TPS350

Mid

Deep

TPN150 (Down-Current)

Mid

Deep

TPN300

Mid

Deep

TPN350

Mid

Deep

TPN3SO (Re-anlaysis)

Mid

Deep

TPNW300 (down-current)

Mid

Deep

TPNW350

Mid

Deep

TPNE300 (down-current)

Mid

Deep

TPNE3SO

Mid

Deep

Depth/D
TB(ft)

3

16

33/38

3

19

J34/38

3

79

34/38

3

21

37/42

3

__22

_38/43

3 _

22

38/43

3

22

37/43

3

23

40/45

3

23 ,___

42/47

3

20

36/41

3

16

28/38

Salinity
(ppt)

28.8

29.2

29.2

28.2

29.1

29.2

28.7

_29.2

29.2

28.7

29.2

29.2

29.1

_29.2_

_29.2_

-id...

9.3

_9.3

_29.1_

29.2

29.2

_29J_

29.2

29.2

_29J

29_.2

29.2

2B.4

29.2

-1?JL

28.8

29.2

29.2

DO
(mg/L)

7.6

7.6

7.6

7.6

7.6

__TJL,

7.7

__7.7

7.6

6.6

6.8

6.7

7.2

7.1

__7J

7.3

7.3

7.3

7.2

7.2

7.1

_7.3_

7.2

_7.2

_7JL.

__7.r
7.2

7.6

7.6

_7J5

7.6

7.6

7.6

Turbidity
(NTU)

1.3

5.8

-JLL.

1.3

0.6

__?A..
1.0

„..<?• l._
3.7

1.8

16.0

78.0

0.1

0.1

0.1

_J?.-1_

7.3

_14.0

0.1

0.2

6.6

__5.8_

5.3

32.0

„_?_?....

3.0

9.0

1.7

5.3

J.9

1.3

5.8

1.1

Temp
°C

9.5

9.3

9.3

9.5

9.3

9.3

....?: 1...

„.?.-.?.....

9.3

9.4

9.3

9.3

9.4

9.3

.....?:.?_..

9.4__

9.3

9.3

9.4

9.3

9.3

9.3_

9.3

9.3

9.3

9.3__

9.3

9.3

9.3_

__9.3

9.5

9.3

9.3

TSS
(mgA.)

J_-fe_b

GPS Coordinates (N/E,
m

5,234,319

5.234.312

5.234,372

5.234,416

5.234,462

5,234.477

5,234,477

5.234,455

5,234.403

5,234,444

5.234.390

542.537

542.550

542,550

542.466

542.473

542,473

542.473

..54..2..42JL

542,447

542,517

542.556

Time

1436

1435

1434

1443

1442

1440

1446

1445

1444

1331

1330

J32.9.

1337

1336_

1335

1_344_

1343

_1342_

1 402_

1400

1358

1409_

1408

1407

-.1111

1411

1410

1427

1426

1425_

1436

1436

1434

Comment

Maximum Ebb Tide

Background turbidity at depth

s approximately 3.4 NTU

Field Duplicate

Field Duplicate

Field Duplicate

Manson resumed work right

after lunch

High turbidity at work zone

- -.-

slight elevation in turbidity

Reanalysis after recalibrating

Called Manson to be aware of

problem before recalibrating

Highest turbidity observed

during survey

•

Pre-Survey Calibration D. High 1/26 100.6% mild, drizzle, cloudy weather, some clearing

DO Calibration as per manufacturer's specifications.

Survey work conducted by S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's

Some turbidity observed at TPM at depth. M. Lloyd discussed results and potential solutions with Barton.

*Sample collected for Winkler titrations. Results = 7.2. 7.2 mg/L
Prepared By/Date:

M. Lloyd 1/25

TSS Data Update /V A .

fTrrJLJ tL»to„ L&AI
/ / ' £Ps. f "



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name THEAFOSS
Date Received 01-27-03

w • - -
General Chemistry Parameters

Client Sample ID 030126m5S(300)/M/A
Lab ID 111524-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030126/TPSW(300)/M/A
Lab ID 111524-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030126/TPSE(300)/M/A
Lab ID 111524-03

"•arameter '
'̂otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030126/TPN(300)/M/A
Lab ID 111524-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030126/SP7+00/M/B
Lab ID 111524-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030126/TPS(300)/M/B
Lab ID 111524-06

Parameter
Total Suspended Solids

1

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030126n"PS(300)/M/DUP
111524-07

jarameter
otal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
5

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111405-1
1159-032

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
NO

PQL /
2 '

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
5.75

Duplicate Result
(mg/L)
5.75

RPD (%) ,
0.0 /

/ Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 27, 2003

TRANSMITTAL
/

To: John O'Loughlin
lain Wingard

Subject: Compliance Monitoring / Thea's Park (1/27/03)
Compliance Monitoring / Totem Marine
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activities:

• Rock placement at Totem
• Toe Berm Placement at Thea's Park

Thea's Park - Toe Berm Construction.
Today was the third day of intensive monitoring at Thea's Park. The first rock was placed at or before 8

AM. Parametrix was present to verify placement as work moved along. Two sampling events were conducted.
The first occurred during a short flood tide, and the second during the maximum ebb tide. Sampling went very
well, and all water quality criteria were met at the compliance boundaries. Elevated turbidity was observed at
TPSW300 at depth at a concentration of 24 NTU. This was brought to the attention of Manson, and they slowed
their placement on the bottom. At the compliance boundary, the-turbidity was measured to be 8.5 NTU. Work
on the south end in the afternoon monitoring went well as Manson placed rock to form an end berm to the cap.

• Recommend: additional testing for filter cap placement. Discontinue or reduce to one sampling event daily for
toe berm placement.

Totem Marine.
ACC-Hurlen placed rock at the north end of Totem Marine all day. Work apparently went well, and there

were no compliance problems. Placement went slowly as crews filled in low spots, surveyed elevations, etc.

Recommend: Reduce sampling to 1 time per day.

QA/QC.
Field duplicate data looked very good for sample 030127/TDSW300/M/A. As is typical, some variability

was observed in turbidity, but indicative of conditions expected. A Winkler titration was conducted on Sample
030127/TDSW300/M/A. The YSI Sonde reading was 7.1 mg/L The Winkler titration gave a result of 6.4 mg/L.
Field duplicate data continues to be very good as shown in Totem Marine data for the first sampling event

. Michael Lloyd / /
Lloyd & Associates, Inc.

WQM 1 27 03.doc
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Construction Compliance Monitoring Date: JAN 27 Thea's Park - Hood Tide

Station/Sample

TPN300 Up-Current

030127/TPN300/M/A

Deep

TFN350

Mid

Deep

TPS150 (Down-Current)

Mid

Deep

TPS300

030127/TPS300/M/A

Deep

TPSW300 (down-current)

0301 27/TPSW300/M/A

Deep

TPSW350

Mid

Deep

TPSW350

Mid

Deep

TPSE300 (down-current)

030127/TPSE300/M/A

Deep

TPSE350

Mid

Deep

Station SP 7+00

030127/TF2/M/A

Deep

Depth/D
TB(ft)

3

23

41/46

3

23

41/46

3

22

40/43

__ 22___

40/43

3

22

40/43

3

23

42/47

3

23

40/46

3

22_

_40/44_

3

22

41/46

_3

21

38/43

Salinity

<PPt)

28.8

29.1

J29.2

28.7

29.1

29.2

27.9

29.0

29.2

_28.7_

J29.0_

29.2

__27J

29.0

29.2

28.5

J29.1

29.2

J28.2

29.1

29.2

28.4

29.1

J29.2..

28.8

29.1

29.2

_28.7

29.2

DO
(mg/L)

7.0

7.0

7.0

7.0

7.0

7.1

7.0

7.1

....7JL.

7.1

7.0

7.0

7.0

_6.9

7.0

7.0_

7.1

7.2

7.0

_7.0_

_..7JL.

7.0

7.0

7.0

_7.0__

7.2

Turbidity
(NTU)

2.2

1.7

1.7

1.9

1.1

0.8

1.8

2.5

10.0

...IL-

LS

7.0

24.7

1.5

JLO

8.5

1.1..

1.2

2.0

1.3

1.1

1.9

1-1 -I
0.8

2.0

1.2

Temp
°C

9.4

9.3

9.3

9.4

9.3

9.3

9.5

9.3

9.3

_9._4

9.3

9.3

9.3

9.4

...JLL.

9.3

...I.4...

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

9.4

_9.3_

9.3

TSS
(mg/L)

4

3

4

4 _

Pre-Survey Calibration D. High 1/26 100.6%

DO Calibration as per manufacturer's specifications.

GPS Coordir
m

5,234,462

523,477

5,234.346

5.234,319

5,234,288

5.234,275

5,234,275

5,234,363

5.234,295

5,234,940

tales (WE,

542.473

542,473

542.499

542,537

542,500

542.506

542,506

542.551

542.596

542,955

Time

1058

1057

1056

1102

1100

1059

1011

1010

1009

1014

1013

1012

1017

1016

_1015

J.043...

1042

1041

_1120

1119

1118

1050

J_049

1048

1047

1046

1045

1109

...115.1.

1107

Comment

Manson working at moderate

pace with rock

M Lloyd notified Manson of

Elevated turbidity at 300'

,

-•

Check on TP350 readings

from earlier

(slack to ebb)

No floating debris or visible

turbiity outside of work zone __

mild, drizzle, rain showers in am, cloudy weather,
partial sun in afternoon

Survey work conducted by S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's:

Survey work went well. Work appears to be going well.

Prepared By/Date:

M. Lloyd 1/27

TSS Data Update .-

L&AI



Construction Compliance Monitoring Date: JAN 26 Thea's Park - Max Ebb Tide/B

Station/Sample

TPS300 (Up-Current)

Mid

Deep

TPS350

Mid

Deep

TPN1 50 (Down-Current)

Mid

Deep

TPN300

Mid

Deep

TPN350

Mid

Deep

TPNW300 (down-current)

Mid

Deep

TPNW350

Mid

Deep

TPNE300 (down-current)

Mid

Deep

TPNE350

Mid

Deep

Depth/D
TB(ft)

3

20

35/40

3

20

35/40

3

21 .

35/40

3

_...?.?„„..

35

3

J20_

35/40

3

__20 _

35/39

__ 3

20.

35/41

__ 20

J35/41

_ JJ

35/41

Salinity

(PPO

28.2

29.1

29.2

28.4

29.1

29.2

28.7

_29J__

_29_2_

28.9

29.2_

29.2

J28.9_

29.2

29.2

28.7

29.2_

29.2

28.9

29.2_

29.2

29.1

..J?§.;L

28.6

29.2

DO
(mg/L)

7.6

7.6

7.6

7.6

7.7

7.6

7.7

7.6

7.6

_7.6 _

7.6

_7.6

7.6

7.6

7.5

7.5

7.6 _

_ 7.6

7.6

-.11...

...1:1..,

7.6

~L6__

7.6

Turtatlity
(NTU)

1.2

1.9

1.3

0.8

1.7

• 1.2

3.0

0.8

2.9

_0.9

2J

2.0

1.5

4.4

7.4

5.9

JL3

1.3

1.7

_ J3J9__

0.5

Temp
"C

_9.5_

9.3

9.3

9.3

9.3

_9L3

9.3

9.4

9.3

9.3

9.4

9.3 _

9.3

9.4

9.3

9.3

9.3 _

_9.3

9.3

..J.-.L..
9.3_

9.3

9.4

9.3

9.3

TSS
(mgn.)

GPS Coortfir
m

5,234,254

5,234,246

5.234,350

5.234.396

_5,234,477_

5,234,389

5,234,403

5,234,378_

5,234,390

rates (N/E.

542,565

542,579

542.496

542,501

542,473

542.454

542,447

542.545

542.5JJ6

Time

1422

1421

1420

1416

1415

1414

1445.

1444

1444

1448

_U47

1447

1450

J450_

1449

1457

1457

1456

..H5.1

1454

1453

1442

1441

1440

...1.43.8..

_1438_

1437

Comment

Maximum Ebb Tide

Manson placing rock at south

end of cap

Pre-Survey Calibration D. High 1/27 101.8% Final = 102.8 mild, drizzle, cloudy weather, some clearing

DO Calibration as per manufacturer's specifications.

Survey work conducted by S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's

Prepared BylOaU:

M. Lloyd 1/27

TSS Data Update .̂ , .»

L&AI



Construction Compliance Monitoring Date: JAN 27 Totem Marine • Flood Fide

Station/Sample

TDN300 (Up-Current)

030127/TDN300/M/A

Deep

TDN350

Mid

Deep

TDS150 (Down-Current)

Mid

Deep

TDS150

Mid

Deep

TDS300

030127/TDS300/M/A

Deep

TDS350

Mid

Deep

TDSE300 (down-current)

030127/TDSE300/M/A

Deep

TDSE350

Mid

Deep

TDSW300 (down-current)

030127/TDSW300/M/A

Deep

TDSW300 (down-current)

030127/TDSW300/M/A-Dup

Deep

TDSW350

Mid

Deep

Station TF 2+00

030127/TF2/M/A

Deep

Depth/D
TB(ft)

3

20

35/41

3

20

35/41

3

17

30/34

3

15

25/30

3

20

35/40

3

20

35/40

3

20

35/39

3

20

35/39

3

20

35/39

3

20

35/40

3

20

35/40

3

23

41/46

Salinity
IPPO

27.5

28.9

29.0

28.3

28.9

29.2

27.3

28.9

29.1

28.0

28.9

29.0

28.0

28.9

29.0

23.8

29.0

29.1

23.8

29.0

29.1

26.3

28.9

29.1

24.4

29.0

29.1

23.0

28.9

29.7

27.0

28.9

29.1

29.0

29.2

29.2

DO.
(mg/L)

7.0

6.9

7.0

7.0

7.0

7.0

6.3

6.0

6.0

7.2

7.0

7.3

7.2

7.0

7.3

7.3

7.1

7.1

7.2

7.0

7.0

7.1

7.0

7.1

7.3

7.1*

7.2

7.3

7.1

7.0

7.2

7.2

7.3

7.9

8.0

7.9

Tumidity
(MTU)

2.1

1.7

2.0

1.6

1.2

4.4

2.5

3.1

3.7

2.2

1.8

2.1

1.7

1.2

2.0

5.5

1.4

1.6

2.7

1.9

1.8

3.3

2.3

2.4

3.4

1.4

1.6

9.)

1.2

1.2

1.9

1.1

0.9

0.9

0.5

0.7

Temp
°C

9.5

9.3

9.3

9.4

9.3

9.3

9.5

9.3

9.3

9.4

9.3

9.3

9.5

9.4

9.3

9.5

9.3

9.3

9.5

9.3

9.3

9.5

9.3

9.3

9.5

9.3

9.3

9.3 j

9.3

9.5

9.3

9.3

9.4

9.3

. 9.3

TSS
(mg/L)

2

3

3

3

3

X

GPS Coordinates (N/E.
m

5,233.836

5.233,847

5.238.727

5.238.727

5.233.683

5.233.669

5.233.680

5.233,784

5.238.708

5.238.708

5.238.696

5.234.465

542.840

542.829

542,894

542.894

542.882

542.878

542.910

542.911

542.841

542.841

542.830

542.492

Time

1110

1109

1108

1114

1113

1112

830

829

828

914

913

912

919

918

917

932

931

930

924

923

922

929

928

927

938

937

936

941

940

939

935

934

933

940

938

936

Comment

Hurien placing filter material

around boat lift at a careful

slow pace

Field Duplicate/Recal on DO

Reid Duplicate.

Field Duplicate

Hurien stopped to measure

thickness of placement

Fresh water input

Fresh water input

Slight turbitity elevation

Fresh water input

Field Duplicate

Field Duplicate

Field Duplicate

Pre-Survey Calibration ' D. Berta 1/27 101.2 cool, cloudy weather, rain 14.1 °C

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Visible turbidity near at point of entry with eddying turbidity moving north along shore typical of an ebb tide.

"Winkler Titration results for 030127/TDSW/M/A = 6.4 mg/L
Prepwed By/D*te:

HM. Lloyd 1/27

TSS Data Upaate y

L&AI
/ • y " <j /



Construction Compliance Monitoring Date: JAN 27 Totem Marine - Ebb Tide

Station/Sample

TDS300 (Up-Current)

Mid

Deep

TDS350

Mid

Deep

TDN150 (Down-Current)

Mid

'Deep

TDN300

Mid

Deep

TDN350

Mid

Deep

TDNW300 (down-current)

Mid

Deep

TDNW350

Mid

Deep

TDNE300 (down-current)

Mid

Deep

TDNE350

Mid

Deep

Depth/D
TB(ft)

3

20

35/40

3

20

35/39

3

20

36/41

J3

20

3

20

36/41

J3

_20

35/41

3

20_ _

35/41

10

16/19

3

17/22

Salinity
(PP«)

27.9

29.1

29.2

25.0

29.1

29.2

_28.4__

29.1

29.2

_2JL3_

29.1

J29J_.

29.2

_27.5_

29.1

_28.5

29.2

28.6

28.8

29.0

28.3

29.0

DO
(mg/U)

7.5

7.6

7.7

7.7

7.4

7.5

7.5

7.7

7.5

_7.7_

7.5

_ 7.7 _

7.7

_7JL.

_7.6

_7 .5

__7.5

7.6

7.5

7.4

7.5

7.5

7.5

Turbidity
(NTU)

1.9

1.9

1.0

3.8

1.5

1.3

_JJL.
2.8

2.6

.-JJL.
3.7

2.4

1.8

_ 0.8

0.9

_2.4

...J?Jt...

-J.-I....

2.1 _

...J?-?......

1.0

2.3

2.0

2.1

2.2

-JJL
2.3

Temp
°C

9.5

9.3

9.3

9.5

9.3

9.3

9.4

9.3

9.3

9.4

9.3

_9 .3 _

9.4

9._3_

9.3

9.5_

9.3

9.3

_9.4

_ 9 . 3 _

9.3

9.3

9.3

9.3

9.3

_ 9.3

9.3

TSS
(mg/L)

TTT...--T ..r

GPS Coordir
m

5,233.683

5,233.669

5,238,804

5,233,836

5.233,847

5,2_38,793

5,238.803

5,233,860

5.233.874

iates (N/E.

542,870

542,878

542,874

542,840

542.829

_542jM7

_542>98

_542,880_

542,877

Time

1355

1354

1353

1400

1358

1357

1322

1321

1320

1326

1325

Jl?4--

1330

1329

1328

_J348

_1347

J346_

1345

1344

1343

1342

1341

1340

1334

1333

1332

Comment

Hurien placing rock material

Hurten placing rock material

.

„«.«»..«..._«.»«»....• — ——.. «.— ...~

Pre-Survey Calibration D. Berta 1/27 101.8% cool, cloudy weather, rain

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta and S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Visible turbidity near at point of entry with eddying turbidity moving north along shore typical of an ebb tide.

Prepared By/Data:

M.Lloyd 1/27

TSS Data Update ^, . /

L&AI
< î i



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name THEAFOSS

^ Date Received 01-27-03

General Chemistry Parameters

Client Sample ID 030127rTDS(300)/M/A
Lab ID 111523-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030127/TDSE(300)/M/A
Lab ID 111523-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030127/TDSW(300)/M/A
Lab ID 111523-03

'irameter
^•tal Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030127/TDSW(300)/M/DUP
Lab ID 111523-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030127/TDN(300)/M/A
Lab ID 111523-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030127/TPS(300)/M/A
Lab ID 111523-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030127/TPSW(300)/M/A
111523-07

fc
parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030127/TPSE(300)/M/A
Lab ID 111523-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030127/TPN(300)/M/A
Lab ID 111523-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030127/SP7+00/M/A
Lab ID 111523-10

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-28-03

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111405-1
1159-032

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL /
2 ^

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
5.75

Duplicate Result
(mg/L)
5.75

RPD (%) y

0.0 f
/ Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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i .| y'^t. ,.\ Lloyd & Associates, Inc.

38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888- 1905(v/f) rml@centurytel.net

January 27, 2003

TRANSMITTAL

To: John O'loughlin
lain Wingard

From: Michael Lloyd

RE: Weekly Water Quality Monitoring Report 1/27/03

Water quality monitoring was conducted at both Totem Marine and in the Wheeler-Osgood Waterway. Daily reports
have been previously submitted for the following:

Totem Marine
January 20 - riprap placement
January 21 - riprap placement and/or filter cap material placement
January 22 - riprap placement
January 23 - riprap placement
January 24 - filter cap material placement
January 25 - filter cap material placement

Wheeler-Osgood
January 21 - riprap placement
January 22 - filter cap material placement
January 23 - riprap placement and filter cap material placement
January 24 - habitat mix placement

Thea's Park
January 25 - toe berm construction
January 26 - toe berm construction

In general work went well at both the Wheeler-Osgood and Thea's Park construction area. Except for a single
sampling event (January 23) all the work at the Wheeler-Osgood was completed without environmental monitoring
excitement. Work on the 23rd was the only day that work was conducted during an ebb tide. Water quality at Totem
continues to be more problematic. This is particularly true of ebb tide events which draw turbidity along the shoreline
from the work area toward the NE monitoring stations. The picture of turbidiy movement is compounded by eddies that
develop at ebb tides and potential discharges from storm drains in the area. Oddly enough, "dirty rock" appears to
cause more problems than filter cap material placement.

Updated compliance reports with TSS data have been submitted to the City of Tacoma. Work planned for the
next week will include rock work at Totem and filter cap/rock at Thea's Park. The toe berm should be complete at
Thea's Park by 1/28/03 if continued compliance with water quality criteria does not require slower placement.

Michael Lloyd ' /
Lloyd & Associates, Inc.

Cc: CQC, ACC-Hurlen, Man son, File

Weekly report 1 27 03.doc Page 1 of 1



Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 28, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Thea's Park 1/28/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activity.

• Filter Cap Placement at Thea's Park

Thea's Park - Filter Material Placement.
Monitoring today at Thea's Park followed the placement of filter material at the south end adjacent to the

end berm that was installed yesterday. The filter material was placed on top of native sediments. As described
in geotechthe bid specification (RD-SO3), the primary components of the bottom sediments are principally silt
(60%), clay (20%), and fine sand (20%). Manson began placing rock on a flood tide in the early morning.
Manson was using a rehandler type bucket rather than a clamshell. Filter material was placed from the comer of
the toe berm to locations up the slope in shallow water.

Our first monitoring station was TPSW300 where we ran into turbidity at about 25 NTU at depth.
Sampling at TPSW350 yielded a result of 30 NTU. Monitoring throughout the morning indicated turbidity was
observed at depth from the work zone to- about 450' at information station TPSW450 (15 NTU). Laterally, the
turbidity plume was observed at depth to about 90 -100' east before dropping to background levels of 1-3 NTU.
TPS350 is about 150' east of TPSW. Elevated turbidity was not observed at TPS350 or other stations.

TPSW stations are in a direct tidal flow line from the work zone where filter material was being placed.
Typically with filter material, our sampling team has measured turbidity at all elevations, depending on
placement. If placement is shallow, we have typically seen turbidity at shallow depths (based on our experience
with Totem). This trend was not observed at Thea's Park. Throughout the day, turbidity at shallow or mid-depths
was negligible except at the immediate work zone station (TPS/N150 series). Because a substantial portion of
the material was placed at shallow depth, we would have expected to see turbidity at shallow elevations.
Instead, all turbidity was observed near the bottom at near-shore stations during the morning flood tide.

Pat Barton (Manson) had reported to me that the berm placed in the last 3 days was sinking (displacing
actually) into the soft sediments at Thea's Park. As noted above, these sediments are principally silt and to a
lesser degree, clay and fine sand. It is my opinion that as the filter material is being placed, it is disturbing the
fine sediments along the south end. I inspected the filter material on the barge. This particular batch of filter
material does not appear to contain the very high levels of fines that have been previously observed. This
observation correlates with visual observation that placement in the water does not cause the high turbidity
normally seen in shallow to mid-depth water (i.e., Totem).

QA/QC.
Field duplicate data looked very good. Some variability was observed in turbidity. A Winkler titration

was conducted on sample 03Q128/TP/M/A4. The YSI yielded a result of 7.4 mg/L and the Winkler titration gave
results of 7.2 and 7.3 mg/L.

If you have any questions or wish to discuss these results, please call me at 425-785-1357 (cell).

Michael Lloyd
Lloyd & Associates, Inc.

WQM 1 28 03.doc
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Construction Compliance Monitoring Date: JAN 28 Thea's Park - Slack/Flood Tide

Station/Sample

TPSW300 (down-current)

030128/TPSW300/M/A

Deep

TPSW350

Mid

Deep

TPSW350

Mid

Deep

TPSW450

Mid

Deep

TPSW350+401 West

Mid

Deep

TPSW350+30+' East

Mid

Deep

TPSW350+60 East

Mid

Deep

Depth/D
TB(ft)

3

22

40/45

3

22

40/45

3

22

40/45

3

22

'38/43

3

17

28/33

3

22

39/44

3

23

41/45

Salinity
J(PP>)

28.2

28.9

29.2

27.8

28.9

29.2

28.2

28.9

29.1

28.2

28.9

29.1

28.3

28.9

29.1

28.3

28.9

29.2

27.5

29.0

29.2

DO
(mg/L)

7.5

7.5

7.6

7.5

7.5

7.6

7.4

7.5

7.5

7.5

7.6

7.6

7.4

7.4

7.4

7.4

7.5

7.5

7.6

7.5

7.6

Turbidity
(NTU)

2.2

3.2

24.8

2.8

3.4

30.0

2.4

3.8

25.6

2.8

2.2

15.0

3.9

7.2

2.0

2.6

2.6

20.0

2.6

2.6

24.0

Temp
°C

9.4

9.4

9.3

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.3

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.3

9.4

9.3

~TSS
(mg/L)

4

J

~ -. ('

-

1

GPS Coord r
- m

5,234,224

5,234,209

5,234,209

5,234,275

5,234,209

5,234,209

5,234,209

ates(N/E,

542,528

542,535

542,535

542,506

542,521

542,521

542,521

=1

Time

917

917

916

921

921

920

934

933

932

952

951

951

1014

1013

1009

1014

1013

1009

1118

1118

1117

Comment

M Lloyd notified Manson of

Elevated turbidity at 300'

Notified M. Lloyd

Recal'd and reanalyzed

Recal'd and reanalyzed

Check on extent of plume to

the south at about 450'

Moved to station 40' west

Moved to station 40 east

Moved to station 40 east

Turbidity drops off to about 1-2 NTU at about 100' east of TNSW350, see notebook, p76

TPSW350

Mid

Deep

TPSW150

Mid

Deep

TPSW350 R+3

Mid

Deep

TPSW350 R+3

Mid

Deep

Station SP 7+00

030128/SP7/M/A

Deep

Station SP 7+00

. 030128/SP7/M/A-Duplicate

Deep

3

22

40/45

3

23

41/46

3

23

41/47

3

23

41/47

3

21

37/42

3

21

37/42

28.2

28.9

29.1

27.9

29.0

29.2

28.2

28.9

29.2

28.3

29.0

29.2

27.3

29.0

29.1

27.3

29.0

29. 1

7.4

7.5

7.5

7.6

7.6

7.6

7.4

7.4

7.4

7.5

7.4

7.4

7.8

7.7

7.7

7.8

7.7

7.7

2.4

3.8

25.6

3.0

6.5

48.0

2.2

1.5

14.4

2.1

1.6

14.2

3.3

1.0

1.4

3.3

1.0

1.4

9.4

9.4

9.4

9.3

9.4

9.3

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

. t -

-

" ' •

- --:
-
:"

-
;

_i .

5

.

'

14

'•'Q'O;-'!

5,234,275

5,234.257

5,234,209

5,234,209

5,234,940

5,234,940

542,506

542,526

542,535

542,535

542,955

542,955

1055

1055

1054

1112

1112

1111

1236

1236

1235

1242

1242

1241

846

846

845

846

846

845

Repeat of TPSW350

1 hour 20 minutes later

on slack to flood tide

Against Boom near work

area

Manson takes 1 5 minute break

Revisit of monitoring stations

after almost 3 hours

at slack/flood

Manson stops to take

soundings of work

No floating debris or visible

turbiity outside of work zone

Field Duplicate

Field Duplicate

Field Duplicate

Calibration = 101.8% in saturated air. 10 ntu Standard measured at 9.8 ntu

Sampling Event Continued on the Next Page
Prepared By/Date:

M.Lloyd 1/28

TSS DATA UPDATE 1/31/03

L&AI



Continued from Previous Page Date: JAN 28 Thea's Park - Flood Tide

Station/Sample

TPS300 (Down-Current)

030128/TPS300/M/A

Deep

TPS350

Mid

Deep

TPSE300 (down-current)

030128/TPSE300/M/A

Deep

TPN300

030128/TPN300/M/A

Deep

Depth/D
TB(ft)

3

21

37/42

3

21

37/42

3

22

39/44

3

22

39/44

Salinity
(ppt)

28.4

29.0

29.2

28.4

29.0

29.2

28.2

29.0

29.2

27.0

29.0

29.1

"DO
(mg/L)

7.4

7.3

7.6

7.4

7.3

7.6

7.5

7.6

7.6

7.7

7.6

7.6

Turbidity
(NTU)

2.5

2.0

1.3

2.5

2.0

1.3

3.8

1.5

0.7

3.5

1.6

0.8

Temp

-,'°c
9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

-TSS
(mg/L);

"t c- ''

3

-" .-
f

T~ '-

<

5

3

!'.'•'•"''./!••

•~ •' " !'.'• .' " .

' • ' * ! :< ' ' •

GPS Coordinates (N/E,
^ m

5,234,246

5,234,254

5,234,297

5,234,396

542,579

542,565

542,580

542,501

_B

Time

1020

1019

1018

1020

1019

1048

1035

1035

1034

1046

1045

1044

:-V-t-"\-" =:: "••- -: ' • ; - , ' • i • - . ' • '

"-" '..'Comment r.::-' :.

Moderate Flood Tide

Virtually no turbidity at TPS

stations

Pre-Survey Calibration . . mild, cloudy weather, rain in early morning

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Prepared By/Date:

M.Lloyd 1/29

TSS DATA UPDATE 1/31/03

L&AI



Construction Compliance Monitoring Date: JAN 28 Thea's Park - Max Ebb Tide/B

Station/Sample " "

TPSW300 (slack)

Mid

Deep

TPSW350

Mid

Deep

TPS300 (Up-Current)

Mid

Deep

TPS350

Mid

Deep

TPNE300 (down-current)

Mid

Deep

TPNE3SO

Mid

Deep

TPN1 50 (Down-Current)

Mid

Deep

TPN300

Mid

Deep

TPN350

Mid

Deep

TPNW300 (down-current)

Mid

Deep

TPNW350

Mid

Deep

Depth/D
TB(ft)'

3

23

41/46

3

23

41/47

3

21

37/43

3

21

37/42

3

23

40/44

3

23

40/45

3

21

37/42

3

21

37/42

3

23

40/44

3

21

37/43

3

21

38/43

Salinity
(PPt)

28.2

29.0

29.2

27.9

29.0

29.2

28.5

29.0

29.2

28.1

29.0

29.2

28.3

29.1

29.2

28.4

29.1

29.2

28.3

29.1

29.2

28.4

29.1

29.2

22.5

29.1

29.2

28.3

29.1

29.2

28

29.1

29.2

DO.
(mg/L)

7.4

7.4*

7.4

7.4

7.3

7.3

7.4

7.3

7.3

7.4

7.4

7.4

7.4

7.4

7.4

7.4

7.4

7.4

7.3

7.3

7.3

7.4

7.3

7.3

7.7

7.4

7.5

7.3

7.3

7.4

7.3

7.3

7.3

Turbidity

(MTU)

3.0

8.7

12.9

2.8

7.9

9.9

2.4

5.7

6.9

2.6

3.4

4.0

2.1

8.2

5.9

2.1

4.0

3.7

2.4

15.5

15.0

2.5

5.6

17.5

8.0

1.6

10.3

2.4

3.0

16.6

2.8

3.0

12.5

Temp
"C...

9.4

9.4

9.4

9.4

9.4

9.5

9.5

9.4

9.4

9.5

9.5

9.5

9.4

9.4

9.4

9.4

9.4

9.4

9.5

9.4

9.4

9.4

9.4

9.4

9.5

9.4

9.4

9.5

9.4

9.4

9.6

9.4

9.4

-TSSr

(mg/L)

r-

~-

T:

- '

i

GPS Coordinates (N/E,
m ,

5,234,224

5,234,209

5,234,254

5,234,246

5,234,378

5,234,390

5,234,350

5,234,396

5,234,411

5,234,389

5,234,403

542,528

542,535

542,565

542,579

542,545

542,556

542,496

542,501

542,502

542,454

542,447

Time

1327

1326

1325

1359

1359

1358

1412

1411

1410

1407

1406

1405

1424

1424

1423

1419

1418

1417

1457

1456

1455

1451

1451

1450

1432

1431

1430

1507

1506

1505

1512

1511

1510

,r, i n ^
Comment

Slack Tide

Moderate turbidity at 300'

Maximum Ebb Tide

Manson placing filter material

at south end

(day be some residual turbidity

torn morning

Light eddy described by

Jeremy Scott, boat operator

Point move to N end of barge

Fresh water input

Near shore location

Maximum Ebb Tide

Moderate turbidity at 350'

Pre-Survey Calibration D. Berta 1/27 101.8% Final = 98.8% mild, sunny, partly cloudy

DO Calibration as per manufacturer's specifications.

Survey work conducted by S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's

*Winkler Titration of sample yielded 7.2 and 7.3 mg/L

Prepared By/Date:

M. Lloyd 1/28

TSS DATA UPDATE 1/31/03

L&AI



STL Seattle

Client Name
Project Name
Date Received

Lloyd & Assoc. Inc.
TheaFoss
01-28-03

General Chemistry Parameters

Client Sample ID
Lab ID

0301 28/SP7+00/M/A
111554-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-29-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030128/TDSW(300)/M/A
Lab ID 111554-02

Parameter
Total Suspended Solids

^Parameter
Total Suspended Solids

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Date
Analyzed
01-29-03

C

Date
Analyzed
01-29-03

Units
mg/L

30128/SP
111E

Units
mg/L

Result
4

7+00/M/DUP
554-03

Result
14

PQL
2

PQL
2

Client Sample ID 0301 28/TPS(300)/M/A
Lab ID 111554-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-29-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030128/TPSE(300)/M/A
Lab ID 111554-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-29-03

Units
mg/L

Result
.4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030128/TPN(300)/M/A
111554-06

^^
Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-29-03

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number:

Batch QC
111451-1
1159-035

Method Blank
Parameter
Total Suspended Solids

Result (mg/U
ND

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

5.5

Duplicate Result
(mg/L)

4.5
RPD (%)

20
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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î ^ Signed Date Signed Date



QQQ.IPCT Continued From Page

Read and Understood 3y



Notebook No..

i I

Continued OP. Page

Read and Understood By

Signed Date



PROJECT
Notebook No.

I I

i

i

I '

i I

!

! ! !

i
i

M i i i i i

Continued on Page

Signed

Read and Understood By

Date Signed

/}



merican
Ml
onstructors

Hurlen Construction
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700 S. Riverside Dr.

Seattle, WA 98108
(206)763-1230

FAX (206) 762-1854
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Date:
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j Nu rnber of Pages
I l"^f^ 1 ncluding this Sheet: J& J^^S £ &*^/^XT /4JC*AiJO-^r
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<? «T *3t ^ 3-^ 7 t/ y *>^C? J * -^ 7^ — ̂ T / ̂ ^

From:

Company:

Fax Number:

Subject

ACC / Eurien Construction

206-762-1854

6^& T^u^^^£^>Gfi^



Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 29, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Thea's Park 1/29/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activity:

• Filter Cap Placement at Thea's Park

Thea's Park - Filter Material Placement.
Water quality monitoring today followed the placement of filter material at the south end adjacent to the

end berm. Approximately 500 tons of material was place in the morning on the slope. The placement rate was
approximately 1.5 to 2 minutes per bucket. This material was placed on top of existing riprap and filter material
that was installed yesterday. Most of the filter cap material was placed in the morning with occasional breaks for
checking elevations. Work stopped late morning to early afternoon.

Minimal turbidity was observed throughout the day. Although the work was spread across most of the
day the lower turbidity may be a result of not disturbing bottom sediments. As noted previously, the filter material
currently being placed appears to contain fewer fines.

QA/QC.
Field duplicate data looked very good. Some variability was observed in turbidity. A Winkler titration

was conducted on sample 030129/TPN300/M/A. The YSI yielded a result of 7.1 mg/L and the Winkler titration
gave results of 7.2 and 7.1 mg/L on laboratory replicates.

Michael Lloyd
Lloyd & Associates, Inc.

\*Z Center N-5234 305 E-542490.3;
fBNISO

ybnaszp'jooo
TONE 300

1501J. WQ CompliancsTDNE350

TDNW350

•:K='OC *tbw-350

_. _ -r - TDS350
Ttiea fOSS > TDSE300

uConstructibn TQSESSO
•^Project. \ ' TI?SW300

Park. '
TQSW350
:c i-i ~-y.'

350
396
411
378
390
389
403

279
254
246
297
295
224
209

496 o
501|2
soaJ—
545|

. 556
454
447

528
565
579
580 "
596 .5
528 o
535 :9.

I ~

'Work Area No. 1>:

WQM 1 29 03.doc



Construction Compliance Monitoring Date: JAN 29 Thea's Park - Hood to Ebb Tide

Station/Sample

TPN300 (Up-current)

— -

TPSW150 (down-current)

Deep

TPSW250 (down-current)

Deep

TPSW300 (Down-Current)

030129rrPSW300/M/A

Deep

TPSW350 (Down-Current)

Mid

Deep

TPS300

030129/TPS300/M/A

Deep

TPSE300

030129/TPSE300/M/A

Deep

TPNE300

030129/TPNE300/M/A

Deep

TPN150

Mid

Deep

TPN300

030129/TPN300/M/A

Deep

TPNW300

030129/TPN300/M7A

Deep

TPNW300

030129/TPN300/M/A-Dup

Deep

Station SP 7+00

030129/SP7/M/A

Deep

Depth/0
TB(ft)

3

..._..?!..._.
37/42

Salinity
(PP»)

29.3

_30.£

30.2

DO
(mg/L)

7.6

_JT.6

7.6

Turbidity
(NTU)

2.2

_JL2__

0.9

Temp

°C

9.4

9.4

9.4

Depth = 30 - 43'

44 Range = 5-34 NTU

Depth = 20 - 42'

44 • Range = 2.5 - 8.0 NTU

3 ! _ _ _ _

22

....38/44....

3

_22

38/44

3

23

39/45

3

_ 22

38/44

3

22

38/44

3

22

38/43

. 3

23 _

41/46

3

22

38/44

3

22

38/43

3

21

37/42

._?.§:.?...

__??:.?...

_.?.?:!..

.29.0

_30J__

30.2

....?M_

30.1

30.1

28.8

..3.0...L

30.1

29.6

30.1

30.1

_29.4

_30.2

30.2

29.8

30.1

30.2

29.0

__30.2_

30.2

29.4

J30.2

30.2

28.5

29.9

30.1

7.6

7.6

__LL._.

7.6

7.6_

7.7

7.1

7.3

7.3

7.2

_7.2

7.2

7.1

7.2

7.1

-.JL1.....

7.1

7.2

7.2

7.2

7.2

7.1

liiZil!-:
7.1

7.0

7.1

7.1

7.6

7.6

7.6

2.5

4.0

_ 9.2

2.8

_3.2

10.9

._?.:!_

0.6

0.8

2.4

_q.6
2.6

2.2

0.6

0.9

2.5

_1.0

1.1

1.4

0.9

0.8

2.4

_JD.7_

_0.7 _

2.5

1.4_

1.1

2.6

2.6

1.8

9.4

_9_.£_

__M_.

9.5

_9.4

9.4

9.5_

9.4

9.4

9.4

9.4

9.4

_9.4

9.4

9.4

_9.4

9.4

9.4

9.4

_9.4_

9.4

9.4

9.4

._!•.!_
9.4

.._?:!_.

9.4

9.5

9.4 .

9.4

TSS
(mgrt.)

.„._.?.._.

..

2

2

4

:_...

_ 2U

5

^

2_

2

GPS Coordir
m

5,234,411

5,234,264

5,234,236

5,234,224

5,234,209

5,234,254

5,234,297

5,234,378

_5,234,396

5,234,396

5,234,369

5,234,940

Btes (N/E,

542,502

542.509

542,521

542.528

i 542,535

542,565

542,580

542,545

542,501

542,501

542,454

542,955

Time

941

941

940

959

1020

1026

1029

1045

1044

J.044.

1050

1049

1049

1427

1426

1425

1438

1438_

1437

1445

1445

1444

1_521

J5J21

1520

1451

1450

1450

1458

14J57

1457

1458

1_457_

1457

900

_859

858

Comment

Manson placing filter material

on second lift and filling low

spots at rate of 1 .5 to 2 min

Turbidity variability with

depth see page 88 of notebook

Turbidity variability with

depth see page 90 of notebook

urbidity at depth

Manson stops placing to sound

Rigging repair

Slack Tide

Resumption of work about 1401

Ebbjide

- - —

Manson stops placing to sound.

Move barges, set lines for

tomorrow

Field Duplicate

Field Duplicate

Field Duplicate

Calibration = 101.2% in saturated air. 10 ntu Standard measured at 10.0 ntu

Final Calibration ChecK = 100.3 %

Manson worked at a good pace in the morning after a late start for equipment repairs. Stopped early morning for soundings

and conferences with KPFF/COT

•Winker results for 030129/TPN300/M/A = 7.2 and 7.1 mg/L. YSI = 7.1 mg/L * ^ //
Prepared By/Dato:

M. Lloyd 1/29

Ky&yi/y/y/ i/ ss
W/7/l̂ y f̂ IWYOZ L&AI



STL Seattle

Client Name
Project Name
Date Received

Lloyd & Assoc. Inc.
Thea Foss
01-29-03

General Chemistry Parameters

Client Sample ID
Lab ID

030129/SP7+00/M/A
111598-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-31-03

Units
mg/L

Result
2

PQL
2

Client Sample ID
Lab ID

030129/TPSW(300)/M/A
111598-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-31-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030129/TPS(300)/M/A
Lab ID 111598-03

^^rameter
^PtefSuspended Solids

Method
EPA 160.2

Date
Analyzed
01-31-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030129)TPSE(300)/M/A
Lab ID 111598-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-31-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030129/TPNE(300)/M/A
Lab ID 111598-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-31-03

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030129/TPN(300)/M/A
111598-06

^Rrameter
Total Suspended Solids

Method
EPA 160.2

Date
L Analyzed

01-31-03
Units
mg/L

Result
ND

PQL
2

Client Sample ID 030129/TPNW(300)/M/A
Lab ID 111598-07

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-31-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030129/TPNW(300)/M/A
Lab ID 111598-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
01-31-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111614-9
1159-036

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL x
2 C/'

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
7.6

Duplicate Result
(mg/L)

6.2
RPD (%)

20.3 (/
/Flag

XAa

STL Seattle is a part of Severn Trent Laboratories, Inc.



Notebook No.

Signed Dale Signed Date



Notebook No.



Notebook No.
Continued From Page

signed Signed Date



Notebook No. 91
Continued From Page

I I
~?5n

/7 5? /'•

*L
\ i

Read and Understood By
b̂.

/
Signed Date ^.//^/^7 * -f— /—' -^

•Signed Date



Ml
onstructors

Hurlen Construction
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Seattle, WA 98108
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 30, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Thea's Park 1/30/03
Complaince Monitoring/Totem Marine 1/30/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activity:

• Filter Cap Placement at Thea's Park
• Rock Placement at Totem Marine

Thea's Park - Filter Material Placement.
Water quality monitoring today followed the placement of filter material at the south end adjacent to the

end berm and further north along the slope. Approximately 500 tons of material was placed after divers were in
the water evaluating site conditions. Only one round of sampling was conducted because they ran out of
material and would have to reposition and bring in a barge for riprap work tomorrow. There were no water quality
issues during this ebb tide monitoring event.

Totem Marine.
As Hurlen workedto close out in-water work, they were placing rock on the north side. In major part the

work was above the water line, but some in-water work was conducted. Monitoring results for this flood tide
event was uneventful and all water quality criteria were met. Monitoring for afternoon work went much the same
except that the tide was changing from a flood to slack tide (high tide). Higher turbidities were observed at
TDS150, and these diminished to the south and monitoring station TDSE350 along the shoreline.

QA/QC.
Field duplicate data looked very good. A Winkler titration was conducted on sample 030130/TF2/M/A.

The YSI yielded a result of 7.5 mg/L and the Winkler titration gave results of 7.3 and 7.3 mg/L on L&AI
replicates.

Michael Lloya
Lloyd & Associates, Inc.

WQM 1 30 03.doc
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Construction Compliance Monitoring Date: JAN 30 Thea's Park - Ebb Tide

Station/Sample

TPS300 (Up-Current)

030130/TPS300/M/A

Deep

TPN150 (Down-Current)

Mid

Deep

TPN300

030130/TPN300/M/A

Deep

TPN350

Mid

Deep

TPNW300 (down-current)

030130^TPNW300/M/A

Deep

TPNW350

Mid

Deep

TPNE300 (down-current]

030130/TPNE300/M/A

Deep

TPNE350

Mid

Deep

Station TF 2+00

030130/TF2/M/A

Deep

Station TF 2+00

030130nT2/M/A-DUP

Deep

Depth/D
TB(ft)

___ 3

_ 21

37/42

3

__20

34/40

3

20

34/39

3

20

34/40

3

22

39/44

3

23

40/45

3

22

38/44

3

22

38/43

3

21

37/42

3

21

37/42

Salinity

(PPt)

_?M_

J30.0__

30.1

J28.9

;_29.9_

30.1

29.5

29.9

30.1

29.3

29.9

30.0

29

30.0

30.0

28.9

29.9

30.0

29.2

29.9

30.2

29.2

30.0

30.2

29.0

30.0

30.1

29.5

29.9

30.1

DO
(mgrt.)

...Z.L..
_7.5__

7.6

_7.4__

7.4

7.4

_7.4

7.4

7.4

7.4_

7.4

7.4

7.5

7.4

7.4

7._5

7.4

7.4

7.4

7.3

7.3

7.4

7.4

7.5

7.6

i;7;5*;

7.6

7.6

7.6

7.6

Turbidity
(NTU)

2.0_

_1JO_

2.4

_ 2.0_

__ao
3.0

1.9_

_5.0

1.6

J.6

2.1

2.1

5.9

2.0

37.5

4.3

J.6

2.3

1.8

3.1

1.5

1.6

1.1

1.3

2.0

1.0

2.4

1.7

1.0

2.4

Temp
°C

9.6__

9.5

0.4

9.4

;9.4_

9.4

J3.4

9.4

9.4

9.4_

9.4

9.4

9.4

9.3

9.3

9.3

9.3

9.3

9.4

9.4

9.4

9.4

9.3

9.3

9.6

9.5

9.4

9.6

9.5

9.4

TSS
(mg/L)

2

4

. — :̂ .._.

2

••— -

2

.,.:._

5

4

GPS Coordir
m

5,234,254

5,234,350

5,234,396

5,234,411

5,234,389

5.234,403

5,234.378

5,234,390

5.234,940

5,234,940

ates (N/E,

542,565

542,496

54_2,501_

542.502

542,454

542,447

542,545

542,556

542,955

542,955

Time

917

916

915

1002

J001

1000

948_

947

946

_955

954

953

932

931

930

938

937

936

1013

1012

1011

1009

1008

1007

849

849

848

853

852

852

Comment

Ebb Tide

/arson placing filter material at

end of cap over rock on slope

Hanson takes morning break

-ow turbidity at early warning

TON Stations were inside

of debris boom as configured

by Manson

- —

No visible plume or debris on

water

Elevated turbidity at depth

-

- —

Pre-Survey Calibration D. Berta 1/30 101.2% Final = 102.8 mild, drizzle, cloudy weather, some clearing

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta. Divers in water until about 8:30 AM. Work started at 8:35 AM

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's

*Winkler titration for DO for sample 0301 30/TF2/M/A = 7.3 and 7.3 mg/L YSI Sonde = 7.5 mg/L

Prepared By/Date:

M. Lloyd 1/30 "

TSS Data Updataî  /I ,

sjMrLJ T/*/*3> L&AI



Construction Compliance Monitoring Date: JAN 30 Totem Marine - Flood Tide

Station/Sample

TDN300 (Up-Current)

030130nTJN300/M/A

Deep

TDS150 (Down-Current)

Mid

Deep

TDS350

030130/TDS350/M/A

Deep

TDSE300 (down-current)

030130/TDSE300/M/A

Deep

TDSW300 (down-current)

030130/TDSW300/M/A

Deep

Depth/D
TB(ft)

3

_JJL_
33/38

3

13 _

20/25

3

19

33/39

3_

29/34

3

33/38

Salinity
(PP«)

27.7

_3ao_
30.1

29.0

._??.-.§..
30.0

30.0

30.1

28.5

_30.0_

30.1

28.6

30.1

30.2

DO
(mg/L)

7.3

7.2

7.2

7.2

_7.2

7.2

7.2

7J2_

7.2

7.2

ISI
7.5

Turbhfity
(NTU)

2.3

J.8_

1.4

-J-d..

1.6

2.9

2.0

_3.9

J.4

2.7

2.0

J.4

1.4

Temp
°C

9.4

9.4

9.4_

. 9.4

9.4

...1:1..
9.4

9.4

9.4

_9.4

9.4

...M....
9.4

9.4

TSS
(mgA.)

2

3

— ? —

±

GPS Coordir
m

5,233,836

5,238,727

5,233,669

5,233,680

5,238,708

lates (N/E.

542,840

542,894

542.878

542,910

_542,841

Time

1032

1031

1030

1101

1101

1100

1051

1050

J045

J044

1043

1108

1 107

1106

Comment

Hurlen placing riprap

on north end above and in

water

Started placing material about

9:45 AM 1box/4min

Samplie mislabled as TDS300

Slight sheen on water does

not arise from work zone

-

Pre-Survev Calibration D. Berta 1/30 101.2% cool, cloudy weather, rain

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Hurlen was placing rock fairly quickly above water line on bank.

Prepared By/Date:

M.Lloyd 1/30

TSS Data Up**e ^ / ff / 1

tfdfaSL J ^*-/o^ L&AI
' ~ f ^S / 1



Construction Compliance Monitoring Date: JAN 30 Totem Marine - Flood to Slack Tide

Station/Sample

TON300 (Up-Current)

030130/TDN300/M/B

Deep

TDS150 (Down-Current)

Mid

Deep

TDS300

Mid

Deep

TDS350

Mid

Deep

TDSE300 (down-current)

Mid

Deep

TDSE350

Mid

Deep

TDSW300 (down-current)

Mid

Deep

TDSW350

Mid

Deep

Depth/D
TB(ft)

3__

20

35/40

3

17

JiO/35

3

20

35/40

3

20

35/40

3

19_

j32/37_

3

19

32/37

3

20

35/41

3

20

35/40

Salinity
(PP»)

_29J3_

29.9

30.1

28.1

_29.9

_30.0

29.0

30.0

30.2

28.2

29.9

30.1

28.8

29.9

_30.1

28.3

29.9

30.1

27.8

29.9

30.1

28.7

29.9

30.1

DO
(mg/L).

6.8

6.7

6.8

_7_.6_

_Z_5....-

_7.5

7.6

7.5

7.5

7.6

7.5

7.5

6.8

6.9

__6.8

J3.8

6.7

6.8

7.7

7.5

7.6

7.6

7.6

7.6

Turbidity
(NTU)

1.7

1.3

2.3

_ _ 6 J _

_20.4_

_16.2_

3.3

1.9

1.6

2.5

1.1

0.7

5.2

21.0_

2.4

_3._0

12.2

2.5

3.3

1.4

1.3

3.8

2.7

1.1

Temp
°C

._JL4.._
9.4

9.4

9.4

9.4

_9.4_

• 9.4

9.4

9.3

9.5

9.3

9.3

9.4

9.4

._JL4._.
9.4

9.4

9.4

9.5

9.3

9.3

9.5

9.3

9.3

TSS
(mg/L)

. ...:

GPS Coordinates (N/E,
m

_5,233.836

5,238,727

5,233.683

5.233,669

5.233,680

5,233,784

5,238,708

5,238,696

_&42,840

_542i894

542.882

542,878

542,910

542,911

542,841

542,830

Time

J317__

1316

1315

J416

1416

_1415

1405

1405

1404

1401

1400

1359

1325

1_324

1323

1328

1328

1327

1413

1412

1412

1410

1410

1409

. Comment

Hurien placing rock at rate

of 1 box/4 min.

Moderate turbidity at early

warning station

Rock being place above water

line and in water.

— - -

Slight turbicity elevation

Fresh water input

Slack tide

Pre-Survey Calibration D. Berta 1/27 101.1% Final = 99.6% cool, cloudy weather, rain

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Calibration check on 10 ntu standard = 10.0 ntu

Prepared By/Date:

M.Lloyd 1/30

TSS Data Update /) . /

ffin-£-^*/c& L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
^ Project Name THEAFOSS
B Date Received 01-30-03

General Chemistry Parameters

Client Sample ID 0301 30/SP7+00/M/A
Lab ID 111620-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030130/SP7+00/M/DUP
Lab ID 111620-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030130/TPS(300)/M/A
Lab ID 111620-03

^^rameter
BRitaT Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030130/TPNW(300)/M/A
Lab ID 111620-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 30rTPN(300)/M/A
Lab ID 111620-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 0301 30n"PNE(300)/M/A
Lab ID 111620-06

Parameter
Total Suspended Solids

1

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030130/TDN(300)/M/A
111620-07

v
Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030130/TDSE(300)/M/A
Lab ID 111620-08

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 0301 30/TDS(300)/M/A
Lab ID 111620-09

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030130/TDSW(300)/M/A
Lab ID 111620-10

°arameter
^>tal Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111640-2
1159-039

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL/
2"

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

4.4

Duplicate Result
(mg/L)
4.22

RPD (°/̂ /
4.18

/
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Hurlen Construction

PO Box 80945
700 S. Riverside Dr.

Seattle, WA 98108
(206)763-1230

FAX (206) 762-1854

FAX TRANSiMITTAL

Date:

Deliver To:

Company:

Fax Number:

/ 1 Number of Pages
1/3J/O2* Including this Sheet: A^L^)
I «

d&-> '

2.s^-^>^-^V/.Z_

From:

Company:

Fax Number:

Subject

/U. l^^>^7>
ACC / Hurlen Construction

206-762-1854

C6Q //3*/* -*>



Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

January 3/ 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Thea's Park 1/31/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activity:

• Toe Berm Construction at Thea's Park

Thea's Park - Filter Material Placement.
Water quality monitoring was conducted during a morning ebb tide and and afternoon, flood tide while

Manson was constructing the toe berm on the north end. Although Manson worked quickly, there were frequent
stops to check elevations. Approximately 500 tons of rock was placed. No water quality problems were
detected. The rock appeared to be relatively clean.

Totem Marine.
Hurlen placed a few loads of rock on the north slope in and out of water at Totem during a span of about

25 minutes. Water quality monitoring was not conducted. As soon as the barge was empty, they stopped to
move to Thea's Park for morning work placing filter material.

Field duplicate data looked very good. A Winkler titration was conducted on sample 030131/TF2/M/A.
The YSI yielded a result of 7.5 mg/L and the Winkler titration gave results of 7.3 and 7.2 mg/L on L&AI
replicates.

Michael Lloyd
Lloyd & Associates, Inc.

WQM 1 31 03.doc
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Construction Compliance Monitoring Date: JAM 31 Thea's Park - Ebb Tide

Station/Sample

TPS300 (Up-Current)

030131HPS300/M/A

Deep

TPN150 (Down-Current)

Mid

Deep

TPN300

030131/TPN300/M/A

Deep

TPNW300 (down-current)

030131/TPNW300/M/A

Deep

TPNE300 (down-current)

03013im>NE300/M/A

Deep

Station TF 2+00

030131/TF2/M/A

Deep

Station TF 2+00

030131/TF2/M/A-DUP

Deep

Depth/D
TB(ft)

3

20

35/40

3

__24

43/48

3

32

59/64

3

40

75/80

3

22

39/44

3

20

34/39

3

21

37/42

Saflnfty.
(PP<)

29.4

29.7

30.0

29.3

J29.9

30.0

29.4

29.9

30.1

29.5

30.0

30.2

29.3

29.9

30.0

29.3

29.9

30.0

28.9

29.9

30.1

DO
(mg/L):

7.3

7.2

7.1

7.6

7.5

7.5

7.5

7.4

7.4

7.6

7.5

7.5

7.6

7.5

7.5

7.5

7.5

7.5

7.5

7.5"

7.5

Turbidity
(NTU)

1.5

1.7

1.6

1.4

0.8_

2.2

1.6

2.1

5.8

1.4

3.2

1.3

1.4

0.8

2.2

1.6

1.4

1.1

1.9

1.3

1.6

Temp
°C

9.4

9.4

9.4

9.5

_9.4

9.4

9.4

9.4

9.4

7.5

7.4

2.5

9.4

9.4

9.3

9.6

9.5

9.4

9.6

9.5

9.4

TSS
(mg/L)

3

' . < • • • ' •

3

2

3

4

2

GPS Coordinates (N/E,
m

5,234,319

5,234,476

5,234,522

5,234,515

5,234,505

5,234,940

5,234,940

542,537

542,433

542,439

542,392

542,483

542,955

542,955

Time

915

914

913

954

_954_

953

943

942

942

925

924

923

1003

1002

1001

1019

1018

1017

1024

1024

1023

Comment

Ebb Tide

Manson placing riprap

for toe berm

Low turbidity at early warning

Turbidity okay at 300'

No visible plume or debris on

water

Turbidity okay at 300' . . . .

Turbidity okay at 300'

Field Duplicate

Field Duplicate

Field Duplicate

Pre-Survey Calibration D. Berta 1/31 100.3% Final = 100.8 mild, drizzle, cloudy weather

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta. Work started at 7:40 AM

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's

*Winkler titration for DO for sample 030131/TF2/M/A = 7.3 and 7.2 mg/L YSI Sonde = 7.5 mg/L

Prepared By/Date:

M. Lloyd 1/31

TSS Data Update^ / .

^A^J^/w^^ L&AI



Construction Compliance Monitoring Date: JAN 31 Thea's Park - Flood Tide

Station/Sample
TPN300 (Up-Current)

Mid

Deep

TPS1 50 (Down-Current)

Mid

Deep

TPS300

Mid

Deep

TDSE300 (down-current)

Mid

Deep

TDSW300 (down-current)

Mid

Deep

Depth/D
TB:(ft)

3

35

63/69

3

__21

37/43

3

_ 21

37/42

3

21

37/42

3

21

37/42

7.6

29.6

_.??.:!.
30.2

28.9

JCM

30.2

_28.5

_3_q.i__
30.2

28.9

30.0

30.2

28.2

30.1

30.2

DO
(mg/L)

7.8

7.6

7.7

7.8

_7.7_

7.7

...JJL

...2:1. .

7.7

7.9

7.8

7.7

7.7

7.6

7.5

Turbidity

(MTU)

1.5

1.3

0.9

1.8

___3.2_

1.3

1.8

_3.2_

1.3

1.4

1.1

0.9

2.4

7.2

9.0

Temp
°C

9.4

9.4

9.4

9.4

9.4

_9.4 __

9.4

_9.4_

9.4

9.4

9.4

9.4

9.4

9.4

9.4

TSS
(mg/L)

. _

Hr--— -'

GPS Coordir
m

5,234,522

5,234,406

5,234.379

5,234,422

5,238,708

ates(N/E,

J42,439_

542,466

542,504

542,518

542,841

Time

_1324

1323

1322

1311

1318

1317

J305_

_1_304

1303

1319

1318

1317

1108

1107

1106

Comment

Wanson placing riprap

on north end of toe berm

water

-...-

Pre-Survey Calibration D. Berta 1/31 100.8% Final =102.1 cool, cloudy weather, rain

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta

Turbidity Calibratiorfas per manufacturer's specifications. Calibration at 0, lONTU's.

Manson was placing rock fairly quickly at toe berm. 2 min./bucket

Prepared By/Date:

M. Lloyd 1/31

TSSDjrttrtjpdlfr ^ / s S^//L î̂ ^^f^ ^ L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
^^ Project Name Thea Foss
• Date Received 01-31-03

General Chemistry Parameters

Client Sample ID 0301 31/TPS(300)/M/A
Lab ID 111644-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030131/TPNW(300)/M/A
Lab ID 111644-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030131/TPN(300)/M/A
Lab ID 111644-03

îrameter
0btaTSuspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030131fiT>NE(300)/M/A
Lab ID 111644-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030131/SP7+00/M/A
Lab ID 111644-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030131/SP7+00/DUP
Lab ID 111644-06

Parameter
Total Suspended Solids

»

Method
EPA 160.2

Date
Analyzed
02-03-03

Units
mg/L

Result
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111640-2
1159-039

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL ^x
2 ^

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

4.4

Duplicate Result
(mg/L)
4.22

RPD (%)x
4.18

"'Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210SE 92nd Street, Snoqualmie, Washington 98065 42S888-1905 rml@centurytel.net

February 1, 2003

TRANSMITTAL

To: lainWingard
John O'Loughlin

Subject: Compliance Monitoring/Thea's Park 2/1703
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activity:
j

• Filter Cap Construction at Thea's Park

Thea's Park - Filter Material Placement
For the first time in this project we had overlapping workzones. ACC-Hurlen and Manson derrick were

placing filter cap material at Thea's Park. Manson worked from the south end and Hurlen worked at the north
end. In the morning session, Hurlen was mostly getting set up, placing debris boom, and sweeping the bottom
for broken piles and larger debris. They also placed filter material during the morning monitoring event. In the
afternoon both Manson and Hurlen were placing filter material on a flood tide. No water quality problems were
detected, although there were two unusual trends in the data that we have not seen before:

• Dissolved oxygen levels were higher at depth than at the surface during the flood tide.
• Turbidity levels were higher at depth and up-current than during the flood tide
The very large turbidity plume originating from the Puyallup River, and the storm events that caused the

plume are likely contributors to both the unusual dissolved oxygen and turbidity observations. Elevated and
TPSW350 (down-current) were also unusual during the flood tide in that turbidity at both TPSW300 and
TPSW150 were lower, suggesting that turbidity was not arising from the work zone.

The sampling rose on the next page may seem a bit confusing at first, but notations in the data forms
should clarify the origin of data for Work Zone 3 (WZ3-where Hurlen was working) and Work Zone 1 (WZ1 -where
Manson was working. .

QA/QC.
Field duplicate data again looked very good. A Winkler titration was conducted on sample

030201/TPNE350/M/A. The YSI yielded a result of 6.6 mg/L, and the Winkler titration gave results of 7.1 and 7.2
mg/L on L8AI replicates.

t/lichael Lloyd
Lloyd & Associates, Inc.

WQM 1 31 03.doc
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Overlapping mixing zones Date: FEE 1 Thea's Park - Ebb Tide

Station/Sample

TPN350 (Up-Current/WZ3)

Mid

Deep

TPN300 (Down-Current/WZ3)

030201flPN300/M/A

Deep

TPNW350 (down-current/WZ3)

030201/TPNW300/M/A

Deep

TPNE350 (down-current/WZ3)

030201 /TPNE300/M/A

Deep

TPNE350 (down-current/W23)

030201/TPNE300/M/A-Dup

Deep

TPN350 (Up-current/WZl)

03020 1 /TPN300/M/WZ 1 /A

Deep

TPS150(tp-current/\VZl)

Mid

Deep

TPS350 (Up-currentAVZl)

03020 1 /TPS350/M/WZ I /A

Deep

Station SP7+00

030201/SP72/M/A

Deep

Depth/D
TB(ft)

3

35

_64/69

3

32

60/64

3

50

93/98

3

27

50/55

3

__?!.._

50/55

3

20

37/41

3

21

37/41

3

30

35/39

3 _

21

39/42

Salinity
(PPO

_29.8

30.1

_30.1_

29.8

30.1

30.1

29.3

30.1

30.1

28.2

30.0

30.1

28.9

30.0

30.1

29.5

29.9

30.1

29.2

30.0

30.1

28.9

29.9

30.1

29.6

30.0

30.1

DO
(mg/L)

._.§:?__

6.9

_ 7.1 _

6.9

6.8

6.9

6.8

6.8

6.7

6.8

6.6

6.6

_ 6.6

^feeri
6.6

6.7

6.5

6.5

6.6

6.5

6.5

6.5

6.4

6.4

6.8_

6.7

6.7

Tuibidtty
(NTU)

_0.7_

0.6

_2.6_

6.8

2.7

2.8

2.4

1.2

5.6

4.7

0.6

1.2

2.4

0.8

0.9

2.1

0.6

1.6

3.1

0.3

1.7

2.2

1.6

0.6

_ 2.4

1.0

5.0

Temp

"C

9.4

9.4

J3.4__

9.5

9.4

94

9.3

9.3

9.4

9.1

9.4

9.4

..A?.....

9.4

9.3

9.3

9.4

9.4

9.3

9.4

9.4

9.4

9.4

9.4

_9.6

9.5

9.5

TSS
(mg/L)

6

7

4

3

3

3

7

GPS Coordinates (N/E,
m

5.234.536

5,234,522

5,234,530

5,234,513

5.234,513_

5,234,411

5,234,279

5,234,246

5,234,940

542,440

542,439

542,385

542,494

542,494

542,502

542,528

542,579

542,955

Time

757

756

755

800

801

801

827

825

823

912

911

910

919

918

917

937

936

935

952

951

950

957

956

955

847

846

845

Comment

North of Hurien, Work Zone-3

Manson placing filter material

Hurien moving piling/debris boom

Work Zone-3

Mo visible plume or debris on

water from work zones

Work Zone-3

Field Duplicate

Field Duplicate

Field Duplicate

Work Zone- 1

Woik Zone- 1

Work Zone- 1

Reference Station

Pre-Survey Calibration S. High 100.1% Final =100.8 mild, drizzle, cloudy weather

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta. Work started at 7:40 AM

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's

*Winkler titration for DO for sample 03020inTPNE350/M/A = 7.1 and 7.2 mg/L. YSI Sonde = 7.5 mg/L

Prepared By/Date:

M. Lloyd 2/1/03

TSS Data Update 2/8/03^ /I

<^M-fLsSi</zfc)? L&AI



Construction Compliance Monitoring Date: FEB 1 TTiea's Park - Flood Tide

Station/Sample

TPN350 (Up-Current/WZ3)

Mid

Deep

TPNW350 (Up-current/WZ3)

Mid

Deep

TPNW300 (Up-current/WZ3)

Mid

Deep

TPNW150 (Up-current/WZ3)

Mid

Deep

TPNE350 (Up-current/WZ3)

Mid

Deep

TPNE350 (Mid-Current/WZI)

Mid

Deep

TPSE350 (down-current/WZ1)

Mid

Deep

TPS350 (down-current/WZt)

Mid

Deep

TPSW350 (down-cuirent/WZ1)

Mid

Deep

TPSW300 (down-current/WZ1)

Mid

Deep

TPSW150 (down-currentWZ1)

Mid

Deep

Depth/D
TB(ft)

3

34

36/68

3

46

_87/92_

3

_ J36__

68/73

3 _

_24m

43/48

3

30 _

55/60

3

_._?_!__.
38/43

_ 3

21

38/43

_3

_21

38/41

3

_ 22_

...39/44_

3

22

_39/43

3

22

39/43

Salinity
(PPt)

_29.5_

30.1

30.1

29.6

30.1

_30.2

29.5

30.1

_30.2

29.6

_30.1

30.2

29.5

_30.1_

30.2

29.1

__30-.l..

30.2

_29.5

30.0

30.1

28.0..

30.1

30.2

27.8

_?S;.9._
_30.1

28.6

29.9

30.1

28.6

29.9

30.1

DO
(mg/L)

6.4

6.7

7.6

6.6

7.0

„.!;§._

6.9

7.0

_7.6 i__

_6:7

_...L1...

7.6

6.9

J.1

7.6

6.7

__7.1

7.5

_ 6.8

7.3

7.6

7.1

7.2

7.5

6.8

_ 7.2

_ 7J5

6.8

7.3

7.6

6.8

7.3

7.6

Turbidity

(NTU)

7.8

6.4

9.3

2.9

2.6

19.4

__3.;3

4.9

8.1

2.2

_ 0.2

5.0

0.3

_ 4J

3.4

1.2

2.6

2.8

_1.5

3.3

4.7

1.3

_ 2.8

4.1

3.1

12._2

17.3

1.9

5.0

9.3

_2.0_

4.2

11.0

Temp
°C

9.4

9.4

9.4

9.4

9.4

..„.?..!...

_9.4_

9.3

_9.4__

9.4

9.4

9.4

9.4

...„?:!...
9.4

9.4

_9.4

9.4

9.4

9.4

9.4

.„.?.:.!..

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4_

9.4

9.4

9.4

TSS
(mg/L)

. —

;_-

— : — .

,.M. .»»!....

GPS Coordinates (N/E
m

5,234,536

5.234,530

J5,234,515

5,234.476

5,234,514

5,234,390

5.234,295

5,238,246

5,238,209

5,238,224

5.238,267

542,440

542,385

542,392

_542.433

542,493

542,556

542.596

542,579

542,535

542.528

542,501

Time

_1347

1346

1345

1351

1350

J349_

1355

1354

_1353

1404

1403

1402

1408

J407

1406

1422

J421_

1420

J428

1427

1426

...II3.?.

1431

1430

1440

1_439

1438

H43

1442

1441

1500

1449

1448

Comment

Manson placing riprap

on south end of toe term

Hurien on the north with filter

Elevated Uirbidity at 3501 _

.ower turtpidity at 300|

closer to work zone)

Lower turbidity at 1 50;

closer to yvprk zone)

3oint moved to boom

Flood Tide

-

South Work Zone

,>. .

-

Hurien and Manson placing niter

material on slope

turbidiity at 150 and 300' stations

are lower than 350' station

'Pre-Survey Calibration S. High 2/1 100.8% Final = 96.4% cloudy weather, sun breaks in afternoon

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta & S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Up-Current points from WZ3 on north end. Down-current points from WZ1 on south end.

Dissolved oxygen levels consistently higer at depth than surface.

Prepared ByfOate:

M. Lloyd 2/1/03

TSS Data Update/̂  / /

/^% tfl/o i L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
• Project Name Thea Foss

^fc Date Received 02-03-03

General Chemistry Parameters

Client Sample ID 030201/TPN(300)/M/A
Lab ID 111666-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-05-03

Units
mg/L

Result
6

PQL
2

Client Sample ID 030201 /SP7+00/M/A
Lab ID 111666-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-05-03

Units
mg/L

Result
7

PQL
2

Client Sample ID 03020 inPNW(350)/M/A
Lab ID 111666-03

Parameter
->tal Suspended Solids

^^^

Method
EPA 160.2

Date
Analyzed
02-05-03

Units
mg/L

Result
7

PQL
2

Client Sample ID 030201/TPNE(350)/M/A
Lab ID 111666-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-05-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030201/TPNE(350)/M/DUP
Lab ID 111666-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-05-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030201 rTPS(350)/M/A
Lab ID 111666-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-05-03

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030201/TPN(350)/M/A
111666-07

parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-05-03

Units
mg/L

Result
3

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111584-02
1159-045

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL /
2 ~

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

ND

Duplicate Result
(mg/L)

ND
RPD (%) ,

0.0 v
/Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

February 2, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Thea's Park 2/2/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activity:

• Filter Cap Construction at Thea's Park

Thea's Park - Filter Material Placement.
ACC-Hurlen and Manson derricks were placing filter cap material at Thea's Park. Manson worked from

the south end and Hurlen worked near the middle of the capping area. For most of the afternoon both
companies worked from the same barge of filter cap material. Water quality monitoring was conducted in three
events. The morning event monitored an ebb tide, and the afternoon sessions covered a flood tide.

Elevated turbidity (36 ntu) was observed up-current at TPSW350 during the morning ebb tide monitoring
event. High tide occurred prior to placement of any filter material (0638 HOURS), so it is unlikely that this
turbidity arose from construction activity at Thea's Park. Water quality monitoring was also conducted between
the barges at "mid-zone" (between the two work zones). Turbidity levels were nominal.

In the afternoon sessions Hurlen had moved to Work Zone 2, generating a new sampling mixed
sampling rose for these sampling events. Elevated turbidity was also observed at depth during the afternoon
session at TP350 during a flood tide event when this station was down-current.

The sampling roses on the next page may seem a bit confusing at first, but notations in the data forms
should clarify the origin of data for Work Zone 3 (WZ3-where Hurlen was working) and Work Zone 1 (WZ1-
where.Manson was working during sampling event A and WorkZone 2 and Work Zone 1 during the afternoon

QA/QC.
Field duplicate data again looked very good. A Winkler titration was conducted on sample

030202/TPNW350/M/A. The YSI yielded a result of 7.7 mg/L, and the Winkler titration gave results of 7.0 and 7.3
mg/L on L&AI replicates. .

Michael Lloyd '
Lloyd & Associates, Inc!

WQM 2 2 03.doc



Morning Session - Event A

Mixed Work Zone

•- î <

Manson

IPSE-MO

¥ • TF6E-350
TPS-ISO / /

TPS30G .•'

\ v *-

\'

Afternoon Session - Events B & C

N- 709 ?OC
Mixed Work

Jansdn
•TPS-

' TPSVV3 i

: '-_•••, "09000
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Overlapping mixing zones Date: FEB 2 Thea's Park - Ebb Tide

Station/Sample

TPS350 (Up-current/WZl)

030202/TPS350/M/WZ1/A

Deep

TPSE350 (Up-current/WZl)

Mid

Deep

TPSW350 (Up-cnrrent/WZI)

Mid

Deep

TPS350 (Mid-zone/WZ3)

Mid

Deep

TPSE350 (Mid-zone/WZ3)

Mid

Deep

TPNE350 (down-current/WZS)

030202/TPNE300/M/A

Deep

TPN350 (Up-Current/WZ3)

030202/TPN300/M/A

Deep

TPNW350 (down-current/WZ3)

030202/TPNW300/M/A

Deep

TPNW350 (down-current/WZ3)

030202/TPNW300/M/A-Dup

Deep

TPNW150 (down-current/WZ3)

Mid

Deep

Station SP7+00

030202/SP7/M/A

Deep

Depth/D
TB(ft)

_ _20_

36/41

3_

22.

38/42

3

22_

38/43

3

20

37/41

3

20

37/41

3

30

57/61

3

34

63/68

3

__ 46

86/92

3

46

87/92

3

23

43/46

3

20

35/40

Salinity
(PP»)

_!§:£._

_29.9_

30.1

27.4

30.0

30.1

28.2

_30.0_

30.1

28.4

29.9

30.0

28.4

29.8

30.1

28.3

29.9

30.1

27.6

_30.0_

30.1

29.2

30.J

30.1

29.2

J30..1

30.1

29.3

29.9

30.0

29.0

29.9

30.1

Pre-Survey Calibration S. High

DO
(mg/L)

_JLL_
7.8

_J.O_

7.9

7.7

8.2

_ 8.0_

7.8

8.0

7.8

7.8

7.9

7.7

7.6

7.9

7.8__

7.5

7.9

_ 7.8

7.6

7.9

7.7_

7.5

7.9

7.5

7.8

7.8

7.6

7.6

7.7

7.6

Turbidity
(MTU)

_4.7

._..?:*.....

2.1

9.5

3.5

6.0

_J1.0

36.0

6.3

4.8

6.7

3.5

3.0

3.1

5.3

3.4

4.7

5.4

2.7 _

4.3

4.4

_2.0

4.3

4.4

2.0

4.3

5.4

8.0

4.1

5.4

3.4

2.0

Temp
°C

_9.3_

9.4

9.4

9.4

9.3

_ 9.4

9.4

9.3

9.3

9.4

9.4

9.4

9.4

9.3

_9.4

9.3

9.4

9.4

9.4

9.3

9.4

9.4

9.3

9.4_

9.4

9.3

9.4

9.4

9.4

9.4

9.4

TSS
(mg/L)

4

7

4

5

GPS Coordinates (N/E,
m

5,234 ,346

5,234,295

5,234^09

5,234.372

5,234,420

5,234,514

5,234,536

5,234,530

5,234,530

5,234,466

5,234,940

542,579

542.5%

542,535

542,518

542,534

542,493

542,440

542,385

542,385

542,428

542,955

Time

857

J56_

855

908

907

906

903

_902_

901

913

912

911

947

916

915

920

919

918

926

_925_

924

J932_

931

930

940

939_

938

949

948

947

1011

1010

1009

Comment

Work Zone-l

Hanson placinp filler material

up slope near toe berm

Work Zone-l

Turbidity up-current observed

n main channel

Work Zone-l

Turbidity up-current observed

Elevated turbidity up-current

Work Zone-3

Work Zone-3

vlanson placing filter material

up slope near toe berm

••

North of Hurten, Work Zone-3

. :

Field Duplicate

Field Duplicate _

Field Duplicate

Reference Station

100.7% Final = 92% mild, drizzle, cloudy weather

DO Calibration as per manufacturer's specifications. 13.8°C

Survey work conducted by D. Berta and S. High.

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's

•Winkler titration for DO for sample 030202/TPNW350/M/A = 7.0 and 7.3 mg/L YSI Sonde = 7.7 mg/L

Prepared By/Date:

M. Lloyd 2/2/03

TSS Data Update 2/8/03^ /

L&AI



Construction Compliance Monitoring Date: FEB 2 Thea's Park - Rood Tide

Station/Sample

TPSW350 (down-current/WZI)

. Mid

Deep

TPS350 (down-current/WZ1)

Mid

Deep

TPSE350 (down-current/WZ1)

Mid

Deep

TPNE350 (Mid Zone/WZ1)

• Mid

Deep

TPN350(MidZone/WZ1)

Mid

Deep

TPNE350 (Up-current/WZ2)

Mid

Deep

TPN350 (Up-current/WZ2)

Mid

Deep

TPNW350 (Up-current/WZ2)

Mid

Deep

Depth/D
TB(ft)

22

39/44

3

19

33/38

35/40

3

20

35/40_

3

_20

35/40

3

36/42

3

21

36/41

23

42/46

Salinity

(PPt)

28.5

29.8

30.0

29.1

29.9

30.1

29.1_

._.??.:.?._.

30.0

29.1

29.9

__30J_

28.4

30.0

30.1

28.7_

_30.0

30.1

29.3

30.0

30.1

J25.8

30.0

30.1

DO
(mg/L)

7.5

7.3

7.3

7.3

7.2__

7.1

7.0

7.0

_ 6.8

6.9

6.9

6.8

6.8

6.9_

6.8

6.9

_ 6.9

6.9

6.8

6.9

Turbidity
(MTU)

3.7

10.0

6.0

3.4

10.8

3.8

..._4.2.....

J2.7

3.2

3.9

2.3

...?.-.?..„.

4.3

_2^4

1.8

1.5

2.7

3.3

2.4

2.2

11.0

2.1

2.8

Temp

°C

9.4

9.4

9.4

_ _9.4_

9.4

9.4

_9.4_

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

_9.3

9.4

9.4

9.4

9.4

TSS
(mg/L)

:;

'

— ___.

':

GPS Coordinates (N/E.
m

5.238,209

5,238,246

5,234,297

5,234.390

5,234,411

_5,234,456_

5,234,477

5.234,470

542,535

542,579

_542,580

542,556

542,502

542,526

542,473

542,418

Time

1327

1326

1325

J33Z

1331

1330

1336

J_335

1334

1340

1339

1338

1347

1346

1345

1353

1352

1351

1357

_1356

1354

1400_

1359

1358

Comment

Hurlen and Manson placing fitter

material on slope

Hurlen in WZ2/Manson WZ1

Location between derricks

Location between derricks

- — -

—

-

Probable fresh water input

Pre-Survey Calibration S. High 2/2 102% drizzle.cloudy weather, sun breaks in afternoon

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta & S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Up-Current points from WZ2 on north end. Down-current points from WZ1 on south end.

Replace DO membrane at 1500 hours.

Prepared By/Data:

M. Lloyd 2/2/03

TSSDfild Uodste 2/8/03 f L&AI



Construction Compliance Monitoring Date: FEB 2 Thea's Park - Flood Tide

Station/Sample

TPNW350 (Up-current/WZ2)

Mid

Deep

TPN350 (Up-current/WZ2)

Mid

Deep

TPNE350 (Up-current/WZ2)

Mid

Deep

TPN350 (Mid Zone/WZ1)

Mid

Deep

TPNE350 (Mid Zone/WZ1)

Mid

Deep

TPSE350 (down-current/WZ1)

Mid

Deep

TPS350 (down-current/WZI)

Mid

Deep

TPSW350 (down-current/W21)

Mid

Deep

TPSW150 (down-current/WZ1)

Mid

Deep

TPS150 (down-current/WZ1)

Mid

Deep

Depth/D
TB(ft)

3

23

42/47

3

22

38/43

_3

22

38/43

3

22

38/42

3

22

38/42

3

•22_m

37/41

3

20

35/40

3

22

38/43

3

23

40/45

3

22

38/43

Salinity
(PPO

J28.2.

I 30.0

30.0

28.1

30.0

30.0

.-27.3...

.JO...?...

30.0

27.4

30.0

30.0

27.6

30.0

30.1

28.2

_30._0

30.0

28.7

29.9

30.1

28.3

30.0

30.1

24.8

29.9

_30._0

24.2

29.9

30.1

DO
(mg/L)

_7.3_

7.2

7.2

7.6

7.5

7.5

7.5

7.5

7.6

7.5

7.4

7.5

7.4

7.4

7.5

7.3

7.3

7.5

7.2

7.3

7.3

7.2

7.2

7.2

7.7

7.3

7.4

7.5

7.2

7.5

Tmbidily
(NTU)

_.7.7_

2.2

2.4

7.5

1.1

1.2

_5.1

1.2

1.9

3.7

1.3

1.7

...M...

1.1 _

1.2

3.0

2.6

2.4

2.6

6.7

2.8

7.0

23.3

8.7

14.0

35.0

22.0

17.0

17.0

10.2

Temp
°C

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4

9.4_

9.4

9.4

9.4

9.4

9.4

9.5

9.4

9.4

9.4

9.4

9.4

9.4

9.4

JU

9.4

9.4

9.4

TSS
(mg/L)

•—•--•

GPS Coordir
m

5,234,470

5,234.477

5,234,456

5,234,411

5,234,390

5,234,297

5,238.246

5,238,209

5,238.267

5,238,279

ales (N/E,

_542,418

542.473

_542.526

542,502

_542,556

542,580

542,579

542,535

542,528

542,528

Time

J503

1504

1501

1506

1505

1504

1513

1512

1511

1517

1516

1515

1520

1519

1518

1523

1522

1521

1526

1525

1524

1530

1529

1528

1534

1533

1532

1538

1537

1536

Comment

danson and Hurlen working

off same barge

Manson and Hurten placing

filter material off same barge

• — ••••:

Location between derricks

.ocation between d&mcks

••••- -

Elevated turbidity at TPSW350'

High turbidity

Pre-Survey Calibration S. High 2/2 102% drizzle.cloudy weather

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta & S. High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, IQNTU's.

Up-Current points from WZ2 on north end. Down-current points from WZ1 on south end.

Replace DO membrane at 1400 hours.

Prepared By/Date:

M. Lloyd 2/2/03

TSS Data Update 2/J»3 U

i/WifL-fi L&AI



STL Seattle

•

Parameter
Total Suspended Solids

Parameter
Total Suspended Solids

^^rameter
^TOtal Suspended Solids

Parameter
Total Suspended Solids

Parameter
Total Suspended Solids

Parameter
"""otal Suspended Solids

•

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss
Date Received 02-03-03

General Chemistry Parameters

Client Sample ID 030202/TPS(350)/M/A
Lab ID 111665-01

Date
Method Analyzed Units Result

EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

02-05-03

0

Date
Analyzed
02-05-03

Date
Analyzed
02-05-03

0

Date
Analyzed
02-05-03

03

Date
Analyzed
02-05-03

Date
Analyzed
02-05-03

mg/L

30202/TP
1116

Units
mg/L

030202/TF
me

Units
mg/L .

30202/TPI
me

Units
mg/L

0202/TPN
me

Units
mg/L

030202/S
11K

Units
mg/L

4

NE(350)/M/A
65-02

Result
4

'N(350)/M/A
65-03

Result
7

WV(350)/M/A
>65-04

Result
3

E(350)/M/DUP
565-05

Result
4

P7+00/M/A
365-06

Result
5

PQL
2

PQL
2

PQL
2

PQL
2

PQL
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111584-02
1159-045

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL /
2tX

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

ND

Duplicate Result
(mg/L)

ND
RPD (%)

0.0 IX
x Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.



:TacorniC Commencement Bay^^
on Seattle, Washington (NOAA)'•' •--^ ' :^-^^:^;^'^ff^ :'^v^':'K-:.V-:,::-:y v•• "oV;.;, .- . -• ' • ; ; ; : ••,••:'-;•<•>•

Loh122i25.90lW
Station ID:1077

Moonriae: 02:56
Moons et: 18:49

Spring Tide
New moon yesterday

Daily Highs & Lows:
High 0638 13.1 ft
Low 12:06 6.6ft

High 16:54 10.7ft
Low 23:50 -0.9 ft

Pacific Standard Time
Sunrise: 07:32

5.0-

Average Tides:
Mean Range: 8.10 ft

MHHW: 11.84 ft
Mean Tide:. 6.91 ft

Sunset: 17:14

- 11.84ft(MHHW)

0.00 ft (MLLWJ

Tim«-> 0 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4

Sunday, February 2, 2003 -07:00 13.1 ft

Tide Table:
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00
05:15
05:30
05:45
06:00
06:15
06:30
06:45

7.3ft
8.1 ft
0.3 ft
9.5ft

10.1 ft
10.7ft
11.2ft
11.7ft
12.1 ft
12.4 ft
12.7ft
12.9ft
13.1 ft
13.1 ft
13.1 ft

07:00 13,1 ft
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Lloyd & Associates, Inc.
38210SE 92nd Street, Snoqualmie, Washington 98065 425-888- 1905(v/f) rml@centurytel.net

February 3,2003

TRANSMITTAL

To: John O'loughlin
Iain Wingard

From: Michael Lloyd

RE: Weekly Water Quality Monitoring Report 2/3/03

This weekly water quality monitoring provides updated water quality reports with included TSS data. The following
water quality report updates include:

January 20 - Totem Marine
January 21 - Totem Marine & Wheeler-Osgood
January 22 - Totem Marine & Wheeler-Osgood
January 23 - Totem Marine & Wheeler-Osgood
January 24 - Totem Marine & Wheeler-Osgood
January 25 - Totem Marine & Thea's Park
January 26 - Thea's Park
January 27 - Totem Marine & Thea's Park
January 28 - Thea's Park

In general work has gone well at both the Wheeler-Osgood and Thea's Park construction areas. Totem
Marine is nearly complete and only minor in-water work remains. Currently, our project team will continue
monitoring at Thea's' Park as slope capwork is completed. Channel capping should be starting next week. Water
quality at Thea's Park remains quite good considering the volume of material being placed.

Mlicriael Lloyd
Lloyd & Associates, Inc.

Cc: CQC, ACC-Hurlen, Manson, File

Weekly report 2 3 03.doc Page 1 of 1



run HURLEN
1 ' CONSTRUCTION

COMPANY
Conlraclor Reg. Number 223 01 HU RL-EC'307B6

Phone 763-1230

PO. I
700 South Riverside Drive
Seattle. Washington 98108

(206) 763-1230
FAX (206) 762-1854

10TTTOL

TO

ATTENTION

GENTLEMEN:

WE ARE SENDING YOU & Attached D Under separate cover via.

D Shop drawings D Prints D Plans D Samples

D Copy of letter D Change order D

_the following items:

D Specifications

COPIES DATE NO. DESCRIPTION

t
THESE ARE TRANSMITTED as checked below:

D For approval

D For your use

J S A s requested

D For review and comment

D FOR BIDS DUE

D Approved as submitted

D Approved as noted

D Returned for corrections

D

D Resubmit

D Submit

D Return

copies for approval

copies for distribution

corrected prints

19 D PRINTS RETURNED AFTER LOAN TO US

REMARKS-

COPY TO.

SIGNED:

not as noted, kindly notify us at once.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

February 3,2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Thea's Park 2/3/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activity:

• Slope Cap Construction at Thea's Park

Thea's Park - Cap Construction.
ACC-Hurlen and Manson derricks were working at Thea's Park. Manson worked from the south end

and Hurlen worked at the north end of the capping area. Manson Construciton was placing rock over the filter
cap material that was previously placed, and ACC-Hurlen was placing filter cap material on the north end

Our project team monitored an ebb tide in the morning session and a flood tide in the afternoon.
Because of equipment problems on the Ranier, ACC-Hurlen did not place filter cap material in the afternoon.
ACC-Hurlen's derrick was back in operation late in the afternoon. There were no water quality problems
observed in the morning session. Minor turbidity was detected in the afternoon at TPSW350 at 14.4 ntu.
Turbidity results closer to the work zone at TPS150 were nominal during the afternoon flood tide.

QA/QC. ' . . . .
Field duplicate data again looked very good for sample TPNW350. Typically, there is some variability in

turbidity data.

A^>
Michael Lloyd
Lloyd & Associates

35DIW5 Contra,

Mfced Work Zone

WQM 2 3 03.doc



Overlapping mixing zones Date: FEB 3 Thea's Park - Ebb Tide

Station/Sample

TPNW350 (down<urrent/WZ3)

030203/TPNW300/M/A

Deep

TPNW350 (down-cumnt/WZ})

030203/TPNW300/M/A-Dup

Deep

TPNW350 (down-currentWZ3)B

Mid

Deep

TPNW150 (down-current/WZ3)

Mid

Deep

TPN350 (Up-Current/WZ3)

030203/TPN300/M/A

Deep

TPNE350 (down-current/WZ3)

030203/TPNE300/M/A

Deep

TPSE3SO (Mid Zone-WZ3)

Mid

Deep

TPS350 (Mid Zone-WZ3)

Mid

Deep

TPNE3SO (Mid-zone/WZl)

Mid

Deep

TPSE3SO (Up-Currerit/VVZl)

Mid

Deep

TPS3SO (Up-Currenl/WZl)

030203/TPS350/M/A

Deep

TPSW350(UD-currentAVZl)

Mid

Deep

Station SP7+00

030203/SP7/M/A

Deep

Depth/O
TB(ft)

J3_

31

57/62

3___

__34

63/68

3

32_

59/64

3

34

63/68

3

34

62/67

3

23

41/46

3

20

35/40

3

20

35/40

3

_20

35/4.0.

_ 3 _

_20

35/39

3

19__

34/37

3

22

35/40

3

16_

28/32

Salinity

(PPt)

.._28_

30.0

_30.1

28.8...

J&L.
30.1

25.2

29.9

30.0"

29.2

29.8

29.9

.„?.?:!.

29.9

30.1

28.6

29.7

29.9

28.6

29.8

30.0

28.2

_29.4

30.0

28.5

29.8

30.0

27.0

_29.6

30.0

...M:?...

..J?.?.:L

30.0

27.8

29_8

30.0

28.2

29.7

29.9

DO
(mg/L)

...L2._.

7.1

_7.1

72...

7.1 _

7.1

7.1

7.0__

7.0

7.J

7.1

7.1

.„!:.?.....

7.1

7.1

7.2

_7.1

7.1

7.2

7.1

7.J_

7.2

. .7. 1 ...

TJ

7.1

7.1

_7.1

7.3

7.2

7.1

7.3_

-JLL..

7.2

7.3

7.2

7.3

7.2

J.1

7.3

Turbidity
(NTU)

_4.4__

3.0

_M...
.JL5....
_..!:!...

9.0

3.6

_ 3.0

8.8

._.!?.„

5.0

9.3

_3.7

1.8

4.9

_3.3

_2.0

5.8

2.4

1.8

_2.6

4.5

2.3

2.3

3.6

-2.2

2.0

_4:L

_ 1 3_

2.2

3.6 _

.._!?..„

2.3

5.8

_ 3 . 5 _

4.2

4.3

...-LL.
2.3

Temp

"C

9.1

9.4

_9.4

._?•!_..
__9.4_

9.4

9.1

_.9.4

9.4

9.2

9.4

9.4

_9.3

9.3

9.4

9.3

_9.3

9.3

9.3

9.3

....?..!_

9.3

9A

9.4

9.4

..9.4

.-.?..!...

...9.4

9.4_

9.4

....?..?._..

__9.3_

9.4

9.3

...9.4

9.3

9.3

_9.4_

9.3

TSS
(mgfl.)

3

5

4

_ 3

.. ..

4

I3__

GPS Coordinates (NIB.
m

5.234,530

5.234,530

5,234,530

5,234,466

_5.234,536_

5.234,514

5,234,420

5,234,372

5,234,390

5,234,295

5,234,372_

5,234,209

5,234,940

-

542.385

_542,385

542,385

542,425

542,440

542,493

542,534

542,518

542,556

542,5%

_ 542,5 18

542.535

542,955

Time

_912_

911

_9_10

928

_925

924

1103

1102

1101

1107

1106

1105

944

943 '

942

.19.95.

.19.9?..

1002

1014

1013

1012

1019

.I?.!?..
1017

1025

.J.0.24..

1023

1029

1028

1027

1033

1032

1031

1041

1040

1039

1056

J055

1054

Comment.

Hanson placing rock on south at

WZ1 and Hurien sweeping pffing

«]WZ3

r/e/d Duplicate

Field Duplicate

Field Duplicate

TPNW350-WZ3 revisited

:resh water input in shaDow

Work Zone 3

North of Hurten, Wortt Zone-3

Wortc Zonc-3

Work Zone-3

Vlanson placing filter material _

up slope near toe berm

Work Zone- 1

Manson placing filter material

up slope near toe berm

Work Zone- 1

Minor turbidity up-current

Work Zone-3

Minor turbidity up-current

Work Zone- 1

Minor turbidity up-current ...

•

Pre-Survey Calibration S. High 2/3 102% Final = 102.3% cool, cloudy with some clearing

DO Calibration as per manufacturer's specifications.

Survey work conducted by S. High.

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's 10 ntu check = 9.9 ntu

Very low turbidity throughout survey area

Prepireij By/Data:

M. Lloyd 2/3/03

TSS Data Update tf // .

^T^77LJ/^43 L&AI
u



Construction Compliance Monitoring Date: FEE 3 Thea's Park - Hood Tide

Station/Sample

U
p-

C
ur

re
nt

 M
o
n
ito

rin
g

 S
ta

tio
ns

M
id

-Z
on

e
 S

ta
tio

ns
D

ow
n-

C
ur

re
nt

 M
o
n
ito

in
g

 S
ta

tio
ns

TPNW350 (Up-curront/WZS)

Mid

Deep

TPN350 (Up-current/WZ3)

Mid

Deep

TPNE350 (Up-current/WZ3)

Mid

Deep

TPSE350 (Mid Zone/WZ3)

Mid

Deep

TPNE350 (Mid Zone/WZ1)

Mid

Deep

TPSE350 (Up-current/WZ2)

Mid

Deep

TPS350 (down-current/WZr

Mid

Deep

TPSW350 (down-current/WZi;

Mid

Deep

TPS150 (Down-Current/WZ1)

Mid

Deep

Depth/D
TB(tt)

3

32

60/65

3

34

J35/69

3 __

_28_

50/55

3

20_

35/40

3

20

35/40

3

20

35/40

3

20

J35/39

3 _

__ 2 0 _ _

35/40

3

20

36/41

Salinity
(PPO

_29.0_

29.9

30.0

29.5

_30.0_

30.0

..?.?..i.
29.9

30.0

29.0

_?M.

J30.0

28.5

29.8

30.0

_28.4

29.8

30.0

28.8_

29.8

30.0

~28.:.9...

J9.8

29.9

29.3

29.8

30.0

00
(mg/L)

_J._6__

._L!_

7.5

7.5

_7.4

7.4

__7.7_

...LI..
7.6

7.6

_7. f>_

...JJL
7.9

7.6

7.6

_7.8

7.8

7.8

_ 7.7

_ 7.7

7.7_

_ 7_.8_

_7.7_

7.7

_7.8

7.8_

7.8

Turbidity

(NTU)

3.6

1.9

2.3

3.1

-JLL.

2.3

_ 4.5_

_.LL.
2.3

4.0

_!?_.
2.5_

4.2

1.7

1.7

4.8

2.0

2.8

3.0

_ 2.6

3.0

_.M...
..11!

10.8

_3.2

„...?.•..?.._

2.1

Temp

°C

9.5

9.4

9.4

9.4

_M_.

9.4

9.5__

_ 9.4

9.4

9.4

._?:!..

...?.:!..

_ 9.5

9.4

9.4

...JL5..._
9.4

9.4

9.5

_ 9.4

9.4

_9.4

9.4

9.4

._..?.:!..

--M...
9.4

TSS
(mg/L)

—

. ....

..........

GPS Coordin
m

5,234,530

5,234,477

5,234,514

5,234,420

5,234,390

5,234.295

5,238,246

_£,238,209

5,234,4111

ates (N/E,

542,385

542,473

542,413

542,534

542,556

542,596

_542;579

542.535

542,502

Time

_1512_

1511

1510

1519

1518

1517

1525

1524

1523

1533

1532

..15.?.!-
1541

1540

1539

1545

1544

1543

_1550

1549

J545

1555

1554

1_553

1620

1619

1618

Comment

Work Zone 3 near Hurien

Hurlen stops work for repairs

at 1400

Hanson placing riprap

over filter material

Location between derricks

-

Manson placing riprap

on slope over filter material

Slight tHrbidity.eleyation

Lower turbidity at 150' than

SW350

Pre-Survey Calibration D. Berta 102.3% Final = 99.7% warm, partly cloudy, sun breaks in afternoon

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta

Turbidity Calibration as per manufacturer's specificat ons. Calibration at 0, lONTU's.

Up-Current points from WZ3 on north end. Down-current points from WZ1 on south end.

Prepared By/Date:

M. Lloyd 2/3/03

TSS Data Updata // // / f

<^J/<d
/M*3

L&AI



STL Seattle

Client Name
Project Name
Date Received

Lloyd & Assoc. Inc.
Thea Foss
02-04-03

General Chemistry Parameters

Client Sample ID
Lab ID

030203/TPNW(350)/M/A
111703-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030203/TPNW(350)/M/DUP
Lab ID 111703-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030203/TPN(350)/M/A
Lab ID 111703-03

ferameter
^rotaTsuspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030203/TPNE(350)/M/A
Lab ID 111703-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030203/TPS(350)/M/A
Lab ID 111703-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030203/SP7+00/M/A
111703-06

^Rrameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result /
13 i/

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111751-4
1159-049

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL /
2 '

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

4.4

Duplicate Result
(mg/L)

4
RPD (%)y

9.52 *
/Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Hurlerc Construction

PO Box 80945
700 S. Riverside Dr.

Seattle, WA 98108
(206)763-1230

FAX (206) 762-1854

FAX TRAiNSMITTAL

Date:

Deliver To:

Company:

Fax Number:

/

/ Number of Pages .1
$Y^3 Including this Sheet: ft f>*f&S>

& '/. OU6>#L/A* /lL>/*JCrA fe>
f

&*>~*-Zr*?--^-/*2~

From:

Company:

Fax Number:

Subject

/U. /^-^s^2>
ACC / Hurien Construction

206-762-1854

CsOCL. ^pon-r */**/°3>



Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

February 4, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Thea's Park 2/4/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activity:
''&

• Slope Cap Construction at Thea's Park

Thea's Park - Cap Construction.
ACC-Hurlen and Manson derricks were working at Thea's Park. Manson worked from the south end

and Hurlen continues to work at the north end of the capping area. Manson Construction was placing rock over
the filter cap material that was previously placed. ACC-Hurlen was placing filter cap material on the north end.
Our project team monitored an ebb tide in the morning session. There were no water quality problems observed
in the morning session. However, up-current turbidity was observed at station TPSW350 (32.6 ntu, near the
piling for Dock Street) during the morning ebb tide. This data suggests that there may be a source of turbidity
that is separate form construction activity at Thea's Park.

Minor turbidity was detected in the afternoon at down-current station TPSW350 at 13.7 ntu At TPSW450
turbidity levels were lower and well within water quality criteria. Very low salinity was also observed at these
stations during the flood tide in the afternoon. Turbidity results closer to the work zone at TPSW150 during the
afternoon flood tidal event. This sampling station is directly down-current from rock placement on the slope cap
of Thea's Park. As expected turbidity levels were lower at greater distances at TPSW400 .and TPSW450.

QA/QC.
Field duplicate data again looked very good for sample TPNW350. Winkler titration results (dissolved

oxygen) f o r TPS350 were 7 . 4 a n d 7 . 4 mg/L . . .

Michael Lloyd
Lloyd & Associates, Inc.1

Mhed Work Zone

'
: i,v Hiurlerv^vtork ( ;
i v ;r\ ^ zone s! ; *»«•«Q Compliance*'

" v

M -00000-
5. i^-rii 73SeOO\ '' • . ''." '
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Ztnel .J56^0

• • 1P4E.TSO
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•1TS?1

WQM 2 4 03.dOC



Construction Compliance Monitoring Date: FEB 4 Thea's Park - Ebb+L23 Tide

Station/Sample

U
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R
ef

er
en

ce

TPSW350 (Up-current/WZ1)

Mid

Deep

TPS350 (Up-current/WZ1)

030204/TPS350/M/A

Deep

TPS350 (Up-current/WZ1

030204/TPS35Q/M/A-Dup

Deep

TPNE350 (Mid Zone/WZ3)

Mid

Deep

TPSE350 (Up-current/WZ1)

Mid

Deep

TPNW350 (Down-current/WZ3)

030204/TPNW350/M/A

Deep

TPN350 (Down-current/WZ3)

030204/TPN350/M/A

Deep

TPNE350 (down-current/WZ3)

030204/TPNE350/M/A

Deep

TPN150 (Down-Current/WZ1)

Mid

Deep

Station SP7+00

030204/SP7/M/A

Deep

Depth/D
TB(tt)

___J3

18__

31/36

3

20

_34/39_

3

_ _20__

34/40

3

22

36/41

3 _

22

36/41

3

47

89/94

3

36

67/72 '

3

20

54/59

3

23

41/46

3____

21

39/42

Salinity

(PPt)

_28.6

_29.7

29.9

_27.9

29.9

30.0

29.0

29.7

29.9

28.5

29.5

30.0

_28.9

29.6

30.0

29.2

30.0

30.0

28.9

30.0

30.1

25.0

29.8

30.1

28.4

29.7

29.9

29.0_

29.7

29.9

DO
(mg/L)

__8.3_

_8.2_

8.2

8.2

fi&zsif
_8.2

8.5

...M...
8.6

_8.0

_?.-1.
8.1

_8.1

8.1

8.2

8.1

8.0

7.9_

8.1

8.1

8.1_

_8.3

8.2

8.1

7.9

8.0

8.0

8.5

8.6

8.6

Turbidity

(MTU)

3.0_

J3.0

32.6

-JLSL.
0.3

_2.0__

2.9

.._?:£..
2.5

._M...

...1:1..
1.7_

3.2

3.4

1.6

5.2-15.6

2.4

5.6

6.7

2.3

_4.V

3.5

2.2

1.8

6.0

4.8_

3.0

2.9

2.0

2.5

Temp
°C

..JLL.
9.3

9.3

9.3

9.3

_.i:L.
9.3

_.M_.
9.3

...1:1..

.„?.:!..
9.4

_.?.:L.
9.3

9.3

9.3

9.3

9.4

9.3

9.4

_9.4

_9.3

9.3

9.3

9.3

9.3

9.4

9.4_

9.5

9.4

TSS
(mgfl.)

„_.

3

4

4

3

3

4

GPS Coordinates (N/E,
m

5,234,209

5,234,246

5,234,246

5,234,390

523,420_

5,234,530

5,234,536

5,234,514

5,234,476

5,234,940

542.535

542.579

542,579

542,556

Ji42,534

542,385

542,440

542,493

542,433

542,955

Time

J038

_1037

1036

1016

1015

1014

1016

1075

1014

k_ioio_
1009

1009.

1005

1004

1003

856

855

854

916

915

914

.„?.?.?...
927

926

956

955

954

,J1!7..

1116

1115

Comment

Manson placing riprap in WZ1

Hurien placing filter cpa in WZ3

High turbidity upgradient

Field Duplicate

-ield Duplicate

Field Duplicate

-.-••

Variable turbidity in channel

Manson placing riprap

on slope over filter material

Manson stops work briefly for

repairs

••••- -

Reference Station

Pre-Survey Calibration D. Berta 2/4 102.2% Final = 99.7% cool, cloudy, sun breaks in afternoon

DO Calibration as per manufacturer's specifications.

Survey work conducted by S. High

Turbidity Calibration as'per manufacturer's specifications. Calibration at 0, lONTU's.

Down-Current points from WZ3 on north end. Up-current points from WZ1 on south end.

*Winkler titration on sample 030204n"PS350/M/A = 7.4 and 7.4 mg/L
Prepared By/Date:

M. Lloyd 2/4/03

TSSO^pdateSVB^ 0 ,^F^^y* ̂ L&AI



Construction Compliance Monitoring Date: FEE 4 Thea's Park - Flood Tide

Station/Sample
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TPN350 (Up-current/WZ3)

Mid

Deep

TPSE350 (Mid Zone/WZ3)

Mid

Deep

TPNE350 (Mid Zone/WZ1)

Mid

Deep

TPSE350 (Down-current/WZI)

Mid

Deep

TPS350 (down-current/WZ1)

Mid

Deep

TPS150 (Down-Current/WZ1)

Mid

Deep

TPSW350 (down-current/WZ1)

Mid

Deep

TPSW150 (down-current/WZ1)

Mid

Deep

TPSW400 (down-current/WZ1)

Mid

Deep

TPSW450 (down-current/WZ1)

Mid

• Deep

Depth/D
TB(ft)

3

32

60/65

_3

__J20__

_.35/39_

3

20

35/40

3

19

33/38

3

___!§__.
32/37

3

20

35/39

3

_20 _

35/39

3

20

35/39

3

20

35/39

3

20

35/40

Salinity
(Ppt)

27.6

29.2

29.2

_27_.4

_29_.1

_2.9_.2_

_25.5

29.1

29.2

_27.4

29.1

29.2

27.9

_29.1

29.2

28.3

29.1

._?.?-.?..

26.6

29.1

29.2

28.2

29.1

29.2

24.2

29.0

29.2

24.6

28.9

29.2

DO
(mg/L)

7.4

--LL.,

7.3

_-L:L

_7.1

_7.2_

__7.4

7.0

7.1

7.3

7.0

7.1

7.2

_7.1

7.2

7.2

__7.1

__L?....

7.5

._.L.9._.

7.1

7.3

7.1

7.0

7.9

7.2

7.1

7.7

7.1

7.1

Turbidity

(WTU)

_.f.-l....

1.9

3.7

_5.0

4.1

3.2

..A5....
5.1

3.7

-A?....

_2.6_

6.7

5.3

2.3

5.4

11.1

7.7

17.0

6.2

5.0

13.7

38.0

13.6

34.0

.7 .9

5.3

6.6

7.4

4.9

6.5

Temp
°C

9.3

9.3

9.3

9.4

9.3

9:4

9.4

9.3

9.4

9.4

....?.uL

9.4

9.4

9.4

9.4

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.1

9.4

9.4

9.2

9.4

9.4

TSS
(mg/U

:

__._...-

GPS Coordinates (N/E,
m

5,234,536

_5.234,420

5,234.390

5,234.295

5.234.246

5,234.279

5.234,209

5.234,267

5,234,267

5.234,181

542,440

542,534

542,556

542,596

542.579

542,578

542.535

542,501

542,501

542,548

Time

1514

1512

1510

_1519_

1518

_1517

1528

1524

1522

1528

1524

1522

1543

1542

1541

1547

1546

1545

1555

1554

1553

1551

1550

1549

1601

1605

1559

1605

1604

1603

Comment

rianson placing riprap

over filter material

-ocation between derricks

Wanson placing riprap

on slope over filter material

Turbidity near work zone

Slight turbidity elevation

Elevated turbidity at work zone

near shoreline where rock

is being placed

Very low salinity/fresh water

Very low salinity/fresh water

Pre-Survey Calibration (DO) S. High 2/4 102% Final = 94% warm, partly cloudy, sun breaks in afternoon

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Up-Current points from WZ3 on north end. Down-current points from WZ1 on south end.

Fresh water input apparent south of TPSW350.
Prepared By/Data:

M. Lloyd 2/3/03

TSSDalaUpdate*8/03/7 /) .

rtwi&rjfasfa , L&AI



STL Seattle

Client Name
Project Name
Date Received

Lloyd & Assoc. Inc.
Thea Foss
02-04-03

General Chemistry Parameters

Client Sample ID
Lab ID

030204nPNW(350)/M/A
111701-01

Parameter
Total Suspended Solids

Parameter
Total Suspended Solids

îrameter
VBtal Suspended Solids

Parameter
Total Suspended Solids

Parameter
Total Suspended Solids

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Client Sample ID
Lab ID

Method
EPA 160.2

Date
Analyzed
02-06-03

Date
Analyzed
02-06-03

C

Date
Analyzed
02-06-03

Date
Analyzed
02-06-03

0

Date
Analyzed
02-06-03

Units
mg/L

030204nT
1117

Units
mg/L

)30204/TP
1117

Units
mg/L

030204/TF
1111

Units
mg/L

30204HPJ
111/

Units
mg/L

Result
4

>N(350)/M/A
'01-02

Result
3

NE(350)/M/A
'01-03

Result
3

>S(350)/M/A
'01-04

Result
3

>(350)/M/DUP
'01-05

Result
4

PQL
2

PQL
2

PQL
2

PQL
2

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

Client Sample ID
Lab ID

030204/SP7+00/M/A
111701-06

^Rrameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result
4

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111751-4
1159-049

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL /
2 ^

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
4.4

Duplicate Result
(mg/L)

4
RPD (%)

9.52^
/Flag
'

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

February 5, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Thea's Park 2/5/03
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activity:

• Slope Cap Construction at Thea's Park
• Ambient Monitoring Revisited

Thea's Park - Cap Construction.
ACC-Hurlen and Manson derricks were working at Thea's Park. Manson worked in the middle portion of

the cap and Hurlen continued to work at the north end of the capping area. Manson Construction was placing
rock over the filter cap material that was previously placed. ACC-Hurlen was placing filter cap material on the
north end. Our project team monitored a flood in the afternoon. During the morning, the crews were frequently
stopped to do depth soundings and reposition derricks and barges. There were no water quality problems
observed in the afternoon session.

Minor turbidity was detected at down-current station TPSW350 below water quality criteria.

Ambient Water Quality Monitoring Revisited.
Ambient water quality was monitored at all stations in Thea Foss and St. Paul Waterways while work

was stopped or minimal at Thea's Park. As expected dissolved oxygen levels were generally 1.5 to 2 mg/L
higher than work conducted at the beginning of December. There was a slight increase in overall turbidity from
December. Salinity levels have also dropped substantially since early December.

Field duplicate data again looked very good for sample TPS350. Winkler titration results (dissolved
oxygen) for TPS350 were 7.4 and 7.2 mg/L

Michael Lloyd
Lloyd & Associates,^
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Ambient Monitoring - Revisited Date: FEE 5 Thea Foss/St Paul Waterways

Station/Sample
S

ta
tio

n
 T

h
e
a

 F
os

s 
6O

+O
O

S
ta

tio
n

 T
h
e
a

 F
os

s 
3O

+O
O

0

I
<t>
09£
1
e

i
o?
I*

i
4*
</>
B

55

S
u
rv

e
y

S
u
m

m
a
ry

Shallow

Mid

Deep

Depth/D
TB(ft)

3

17

28/33

Station Averages

Station Maximums

Station Minimums

Shallow

Mid

Deep

3

20

34/39

Station Averages

Station Maximums

Station Minimums

Shallow

Mid

Deep

3

21 .

37/42

Station Averages

Station Maximums

Station Minimums

Shallow

Mid

Deep

3

20

35/40

Station Averages

Station Maximums

Station Minimums

Survey Ambient Averages

Survey Ambient Maximums

Survey Ambient Minimums

Salinity
(PPl)

26.5

28.8

28.8

28.0

28.8

26.5

26.8

29.0

29.1

28.3

29. 1

26.8

27.8

28.8

29.2

28.6

29.2

27.8

27.9

29.1

29.1

28.7

29.1

27.9

28.4

29.2

26.5

DO
(mg/L)

7.9

7.3

7.5

7.6

7.9

7.3

8.2

7.9

8.2

8.1

8.2

7.9

8.1

8.1

8.1

8.1

8.1

8.1

8.1

8.1

8.0

8.1

8.1

8.0

8.0

8.2

7.3

Turbidity
(NTU)

3.5

2.5

2.8

2.9

3.5

2.5

3.1

1.8

3.8

2.9

3.8

1.8

2.6

2.3

1.6

2.2

2.6

1.6

2.6

2.3

1.6

2.2

2.6

1.6

2.5

3.8

1.6

Temp
°C

9.2

9.4

9.4

9.3

9.4

9.2

9.2

9.3

9.3

9.3

9.3

9.2

9.2

9.3

9.3

9.3

9.3

9.2

9.4

9.4

9.3

9.4

9.4

9.3

9.3

9.4

9.2

GPS Coordinates (N/E,
m - NAD83)

5,233.780 542,933

Time

946

945

945

7SS Data Not Collected

5,233,688 542,888 949

949

948

TSS Data Not Collected

5,234,465 542.492 1021

1020

1019

7SS Data Not Collected

5,234,465 542,492 1033

1032

1031

030205/SP7/M/A = 4 mg/L ^

Comment

Lower salinity indicative of

fresh water input in shallow

Water appears to be somewhat

cloudy. Temperature is 7.5 ° C

Station located near Totem

Marine compliance monitoring

stations

Wo oil sheen or debris in water

Station located near Thea's Park

Manson/Hurten not working

while depth survey is conducted

No oil sheen or debris in water

Station located near piling

removal area between St. Paul

and Middle Waterway.

/

'̂

'

Pre-Survey Calibration S. High 2/5 102% Final = 100% cool, cloudy, sun breaks in afternoon

DO/Turbidity calibration as per manufacturer's (YSI) specifications.

Saturated air for DO and two point (0.0 and 10.0 ntu standards) for turbidity with YSI Sonde.

Water quality monitoring survey conducted while work was stopped at Thea's Park for depth survey.

Turbidity averages similar to start of project with 0.5 increase in the average turbidity

Salinity has dropped significantly since beginning of project work

Prepared By/Date:

M. Lloyd 275/03 -mitf̂ Mc ^ L&AI



Construction Compliance Monitoring Date: FEB 5 Thea's Park • Hood Tide

Station/Sample
U

p-
C

ur
re

nt
 M

o
n
ito

rin
g

 S
ta

tio
n
s

M
id

-Z
on

e
 S

ta
tio

n
s

D
o
w

n
-C

u
rr

e
n
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M
o
n
lto

in
g

 S
ta

tio
n
s

TPNW350 (Up-currcnWWZ3)

Mid

Deep

TPN350 (Up-current/WZ3)

030205/TPN350/MB

Deep

TPNE350 (Up-current/WZ3)

Mid

Deep

TPSE350 (Mid Zone/WZS)

Mid

Deep

TPNE350 (Mid Zone/WZ2)

Mid

Deep

TPSE350 (Down-current/WZ2)

030205/TPSE350/MB

Deep

TPS350 (down-currenUWZ2)

030205n~PS350/MB

Deep

TPS350 (down-current/WZ2)

030205/7PS350/M8-Dup

Deep

TPSW350 (Down-Current/WZ2)

030205/TPSW350/MB

Deep

TPS150 (Down-CurrenUWZ2)

Mid

Deep

Depth/D
TB(ft)

3

45

84/89.

3

32

59/64

3

26

47/52

3

._....!?__..

J31/36...

3

..._!?..„.
31/36

3

18

31/36

3

17

30/35

3

17

30/35

3

20

_35/39

3

_ J9

32/37

Salinit/
(ppt)

27.1

_29.1_

_29.3

27.8

29.0

29.2_

28.2

29.0

29.2

26.9

28.8

29.1_

26.5

28.9

29.0

27.7

28.8

29.1

27.4

28.8

29.1

27.9

28. 8

29.1

27.7

28.9

29.1

27.4

28.8

29! 1

Pre-Sutvey Calibration (DO) S. High 2/4

DO
(mg/L)

8.3

8.0

8.3_

__8.2

_M_..

_jy?_..
8.1

7.8

7.9

8.1

7.9_

_7.9

8.2

._Z:L.
7.9

7.9

7.9

7.9

7.9

J.8

7.8

7.9

7.8"

7.8

7.7

7.8

._.!:?....

7.9

7.7

7.9

Turbidity
(MTU)

3.6

8.0

4.4

...M...

__4J5

8.4

2.4

1.5

3.8

2.9

...15...

2.9

2.8

1.6

3.3

3.1

1.4

2.4

2.7

5.2_

4.8

2.7

5.2

4.8

5.1

7.6

_ 3.6

...1?L?..

27.7

9.1

Temp
"C

...1:1-,

9.3

_ 9.3

._?.-!_
9.3

9.3

93.0

9.5

9.3

9.3

...M_.

9.3

9.3

9.4

9.3

9.3

9.4

9.3

9.3

_ 9.4_

9.3

9.3

9.4

9.3

9.3

9.3

_9.3

„?;.?_...

9.3_

9.3

TSS
(mg/L)

4

2

3

4

- '"

18

±

GPS Coordir
m

_5,234,538_

_5.234,S36

5,234,536

5,234,420

5,234.456

5,234,362

5,234,312

5.234.312

5,234,274

5.234,347

lates (N/E,

542,440

542,440

542,440

542,534

542,527

542,566

542,550

542.550

542,506

542,501

Time

1428

_U27_

.14.26..

_J441_

1440

1439

1452

1451

1450

1500

1458

1457

1503

1502

1501

1507

1506

1505

1519

.15.1.?..

1517

1525

1524

1523

1536

1535

,15.2.4.

J.5.4.7.

1546

1545

Comment

Manson placing riprap

over filter material

Hurlen placing filter material

up slope

._

Location between/near derricks

Manson placing riprap

on slope over filter material

Marten placing filter material

Field Duplicate

Field Duplicate

Field Duplicate

Elevated turbidity at work zone

WZ-1 during flood tide

102% Final = 100% cool, cloudy, sun breaks in afternoon

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Up-Current points from WZ3 on north end. Down-current points from WZ2 on south end. •

*Winkler titration on sample 030205/TPS350/M/B-Dup = 7.4 and 7.2 mg/L

Prepared By/Data:

M. Lloyd 2/3/03

TSSDat»Wp(late2/1/fl3 // / /

^//^JL^A -̂ /U/Q ̂ L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
Project Name Thea Foss

fe . Date Received 02-06-03

General Chemistry Parameters

Client Sample ID 030205/SP7+00/M/A
Lab ID 111762-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-07-03

Units
mg/l

Result
4

PQL
2

Client Sample ID 030205/TPN$350)/M/B "12Ui
Lab ID 111762-02 "

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-07-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030205/TPSE(350)/M/B
. Lab ID 111762-03

parameter
Bbtal Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-07-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030205/TPS(350)/M/B
Lab ID 111762-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-07-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030205rTPS(350)/M/DUP
Lab ID 111762-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-07-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030205/TPSW(350)/M/B
Lab ID 111762-06

Parameter
Total Suspended Solids

»

Method
EPA 160.2

Date
Analyzed
02-07-03

Units
mg/L

Result
18

PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number:

Batch QC
111775-9
1159-050

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL y
2 ^

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)

6

Duplicate Result
(mg/L)
5.96

RPD (%)
0.669 IX

/ Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Hurlen Construction

PO Box 80945
700 S. Riverside Dr.

Seattle, WA 98108
(206)763-1230

FAX (206) 762-1854

FAX TRANSMITTAL

Date:

Deliver To:

Company:

Fax Number:

/ / Number of Pages r?~-
^7 ^/^3 Including this Sheet:
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From:

Company:

Fax Number:

Subject

/iA - ^^O'-r3 2>

ACC / Hurien Construction

206-762-1854
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

February 6, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject; Compliance Monitoring / Thea's Park 2/6/03 .
Preliminary Data Transmittal (no TSS)

Attached please find results from compliance monitoring for the following work activity:

• Slope Cap Construction at Thea's Park
• Ambient Monitoring Revisited

Thea's Park - Cap Construction..
ACC-Hurlen was working at Thea's Park in the morning. Manson worked in the middle portion of the

cap. In the afternoon Hurlen returned from Totem to place filter material at the north end of the capping area.
Manson Construction was placing rock over the filter cap material that was previously placed. ACC-Hurlen was
placing filter cap material on the north end.

Water quality monitoring was conducted on an ebb tide in the morning and a flood tide in the afterno'on.
Water quality was very good during both monitoring events.

Totem Marine
ACC-HuMen placed several loads of habitat mix on the north end of Totem Marine in the morning.

Because of the small amount of material and short duration, water quality monitoring was not conducted. Visual
observation of the activity indicated very little turbidity was generated, and this was of. short duration and
persistence. No visible turbidity plume was generated, and there was no floating debris or any indication of oil
sheen during this activity.

QA/QC.
Field duplicate data again looked very good for sample TPS350 in the morning and for Station SP7+00

during the afternoon session. Winkler titration results (dissolved oxygen) for SP7 were 7.4 and 7.2. mg/L. YSI
Sonde results for dissolved oxygen was 7.6 mg/L.

Ivlichael Lloyd (j
Lloyd & Associates, Inc.

/
work zoni
cen te rs i

£;:.:'•-"" >ic""
WZ» 2 C«j>«fN-523» 372 E-5C 462
TDJrar M7 501
V'lQÎ n 1AA 4R7^TOS330 3«

.> TDSE350 " 3»2
- TDSW350 = 274

TOhffiJSO o <5S

467
SBt
SK
527

.0 • I \

Thea FosS -v---.^
Construction
Project.
Thea's Park.
Work Area No. 2/3

^_:t 709000
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Construction Compliance Monitoring Date: FED 6 Thea's Park - Ebb Tide

Station/Sample

U
p
-C

u
rr
e
n
t

S
ta
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D
o
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n
-C

u
rr

e
n
t 

M
o
n
ito
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 S
ta
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n
s

R
e
fe

re
n
ce

 S
ta
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n

TPS3SO (Up-current/WZ2)

030206/TP350/M/A

Deep

TPNW350 (Down-current/WZ3)

030206/TPNW350/M/A

Deep

TPN350 (Down-current/WZ3)

030206/TPN350/M/A

Deep

TPNE350 (down-current/WZ3)

030206/TPNE350/M/A

Deep

TPN150 (Down-Current/WZ1)

Mid

Deep

Station SP7+00

030206/SP7/M/A

Deep

Station SP7-KW

030206/SP7/M/A-DUP

Deep

Depth/D
TB(ft)

3__

__22_

36/41

3_

24

42/47

_3

22

38/43

3

_ 22

38/43

_ 3

22

39/44

3

20

34/39

3

20

34/39

Salinity
(PP«)

_26.5_

.JL?JL

29.0

_28J5.

29.0

29.1

27.4

29.1

J9.1

27.2

_ J9.1 _

29.2

27.9

29.1

29.1

28.1

29.0

29.0

28.7

29.0

29.0

DO
(mg/L)

8.7

8.4

8.5

__8.5_

8.4

8.5

_8j6_

_8JL

_8.4

8.6

__8.4

8.4

__8.3_

8.2

8.2

7.6

7.4

7.5

7.9

•:^6vr:

7.8

Turbidity
(MTU)

2.5

1.1

1.1

_J};0_.

2.1

2.6

_2.1

_0.9_

2.7

2.2

1.3

2.1

...?:.?....

1.1

3.4

2.3

1.2

1.7

2.7

1.6

1.7

Temp
"C

9.0

_M...

9.3

9.2

9.3

9.4

9.3

_._?.:!..

9.4

9.1

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.3

9.3

9.3

TSS
(mg/L)

4

5

._-!._„.

.__2U__

..._

3

3

GPS Coordir
in

S.234,312

5.234,470

_5,234.477_

5,234,456

: -

J,234,416

5,234,940

5,234.940

iates(N/E.

_542,55p

542,418

542,473

542,526

542.466

542,955

542,955

Time

_94JL

J42

941

_952__

951

950

1000

959_

958

1009

1008

1007

1017

1016

1015

1027

1026

1025

1034

1033

1032

Comment

Hanson placing riprap in WZ-2

over fitter material __

•lurten has moved their rig to

Totem to finish up their work

Some wood chips in water

Hurten place a minor amount

of habitat mix at Totem around

1000 after moving form Thea's

Park. L1 4

Reference Station

-

Field duplicate

Field duplicate

Field duplicate

Pre-Survey Calibration D. Berta 2/6 104.1% Final =102% cold, cloudy, sun breaks in afternoon

DO Calibration as per manufacturer's specifications. -

Survey work conducted by S. High/D. Berta

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

All work conducted in the center portion of the s te.

*Winkler titration on sample 030206/SP7/M/A = 7.4 and 7.2 mg/L Sample submitted to City of Tacoma.

Prepared By/Dale:

M. Lloyd 2/6/03

TSSDaiaUpdale X^ tf

^/^L^rf/rzJ'i/'o *, L&AI



Construction Compliance Monitoring Date: FEE 6 Thea's Park - Hood Tide

Station/Sample
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TPNW350 (Up-current/WZS)

Mid

Deep

TPN350 (Up-current/WZ3)

Mid

Deep

TPNE350 (Up-current/WZ3)

Mid

Deep

TPSE350 (Mid Zone/WZ3)

Mid

Deep

TPNE350 (Mid Zone/WZ2)

Mid

Deep

TPSE350 (Down-current/WZ2)

Mid

Deep

TPS350 (down-current/WZ2)

Mid

Deep

TPS350 (down-current/WZ2)

Mid

Deep

TPSW350 (down-current/WZ2)

Mid

Deep

TPS150 (Down-CurrentfWZ2)

Mid

Deep

Depth/D
TB(ft)

3

45

84/89

3 _

32_

60/65

3

25

46/51

18 _

30/35

3

18

31/36

3

18

30/35

3

...JJL_

30/34

3

18 _

30/34

3

32/37

3

18

30/35

Salinity
(ppt)

26.8

29.2

29.4

26.1

29J_

29.2

26.1

28.7

29.3

24.6 '

27.3

29.0

25.1

27.2

28.9

25.8

27.9

29.0

25.9

27J3_

29.0

26.0

27.5

29.0

26.5

27.6

29.0

26.1

,27.6

29.0

DO
(mg/L)

7.2

7.0

6.8

-...T.-..L.

_ 6 J _

6.7

7.1

6.6

6.5

7.3

._6.6

__7.2

6.9

6.8

7.2

6.9

7.0

7.4

6.9

7.1

_ 7.3

7.0

..-.LI...

6.8

_6.5

6.5

7.0

6.7*

6.7

TurttcSty
(MTU)

__2.4__

2.5

6.0

_ 2.9

3.5

JLL.

_ 2.8__

2.0

7.0

3.7

2.9

3.7

2.7

1.1

3.1

2.9

2.1

3.1

2.9

2.1

3.0

2.7

5.1

3.1

__2.5

2.8

3.0

1.8

Temp
"C

9.3

9.3

9.3

...?•„?._.

_ 9.3

9.3

9.2

9.3

9.3

8.9

_ 9.2

....?.:?_.

9.2

9.3

9.1

9.3

9.3

9.1

9.2

9.3

_ 9.1

9.2

9.3

9.2

9.2

9.3

9.2

9.3

9.3

TSS
(mg/L)

.-«..»,»*»•

...„___

„._

GPS Coordir
m

5,234,530

5,234,536

5,234,514

5,234.420

5,234,456

5,234,362

5,234,312

_5,234,312

5,234,347

5,234,279

tales (N/E.

542.385

542,440

542,493

542,534

542,527

542,568

542,550

542,550

542,501

542.578

Time

..1511.
1516

1515

1529

J528_

_1527

J534_

1533

1532

1546

1545

1544

1557

1556

1555

1603

1602

1601

1607

1606

1605

_1607

1606

1605

1620

1619

1618

1616

1615

1614

Comment

rianson placing riprap

Hurien returned to do filter

material

minor turbidity at depth

fresh water input to shallow

uocation between derricks

fresh water input to shallow

Manson placing riprap

on slope over filter material

fresh water input to shallow

Field Duplicate

Field Duplicate

Field Duplicate

Slight turbidity elevation

Rip tide note below

Pre-Survey Calibration (DO) S. High 2/6 102% Final = 100% cool, partly cloudy, sun breaks in afternoon

DO Calibration as per manufacturer's specifications.

Survey work conducted by Steven High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Up-Current points from WZ3 on north end. Down-current points from WZ2 on south end.

'Observed with Sonde a rip tide that lasted approximately 1 minute during which time DO went from 6.7 to 7.6 mg/L

Prepared By/Date:

M. Lloyd 2/6/03 ^7ffl&^@ 1/Sffa
L&AI



STL Seattle

Client Name Lloyd & Assoc. Inc.
_ Project Name Thea Foss
B Date Received 02-06-03

General Chemistry Parameters

Client Sample ID 030206/T^(350)/M/A"77^X-^__,
Lab ID 111763-01 '

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result
4

PQL
2

Client Sample ID 030206/TPNW(350)/M/A
Lab ID 111763-02

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result
5

PQL
2

Client Sample ID 030206/TPN(350)/M/A
Lab ID 111763-03

parameter
Pfotal Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result
2

PQL
2

Client Sample ID 030206/TPNE(350)/M/A
Lab ID 111763-04

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result
ND

PQL
2

Client Sample ID 030206/SP7+00/M/A
Lab ID 111763-05

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result
3

PQL
2

Client Sample ID 030206/SP7+00/M/DUP
Lab ID 111763-06

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-06-03

Units
mg/L

Result PQL
2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111776-7
1159-051

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL /
"2. I/

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mg/L)
29.6

Duplicate Result
(mg/L)
27.6

RPD(%)/
6.99 i/

Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Fax Number:

Subject

rf/t. Z^OC;^/

ACC / Hurien Construction

206-762-1854

U$<Q fiSsfzcVf 2>/£>/O3^ ~



Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065. 425-888-1905 rml@centurytel.net

February 7, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Thea's Park 2/7/03

Attached please find results from compliance monitoring for the following work activity:

• Slope Cap Construction at Thea's Park

Thea's Park - Cap Construction.
ACC-Hurlen was working at Thea's Park placing filter material on the slope of the north end while

Manson continued to work in the middle portion of the cap placing riprap. Water quality monitoring was
conducted on an ebb tide in the morning and a ebb/slack tide in the afternoon. Water quality was very good
during both monitoring events. Visual observation of operations showed that both Manson and Hurlen placing
material at a relatively good pace of 1 bucket every 1.5 to 2 minutes. This pace was not constaant because of
the necessity to stop and check/verify depth of placement. There is some visual turbidity at the point of contact
with water, but otherwise the surface turbidity rapidly dissipates and does not spread laterally even at ebb tide
event in morning,

QA/QC.
Field duplicate data was recorded for sample 030207/SP7/M/A-DUP. Field duplicate data was very good

with excellent reproducibility. All calibrations were acceptable, and no instrumental problems were encountered.
Winkler titration results (dissolved oxygen) for SP7 were 7.4 and 7.7 mg/L. YSI Sonde result for dissolved
oxygen was 7.8 mg/L.

''Michael Lloyd
Lloyd & Associates, In

TDSW350 = 274
>. TDNE350 g 456

ll 709000 \ / - " 70-000

WZ * 2 CaAten5-5234 372 E-542 462
TD^TSTT 347 501

,VtiS350 348 467

Thea
Construction
Project.
Thea's Park.
Work Area No. 2/3

WQM 2 7 03.doc



Construction Compliance Monitoring Date: FEB 7 Thea's Park - Ebb Tide

Station/Sample
U
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nt
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ta
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e
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ow
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C

ur
re

nt
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R
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er
en

ce
 S

ta
tio

n

TPSW350 (Up-current/WZ2

Mid

Deep

TPS350 (Up-current/WZ2

Mid

Deep

TPSE350 (Up-current/WZ2

Mid

Deep

TPSE350 (Mld-Zone/WZ3

Mid

Deep

TPNE350 (Down-currenUWZ2)

Mid

Deep

TPN350 (Down-current/WZ3)

Mid

Deep

TPN150 (Down-Current/WZ3)

Mid

Deep

TPNW350 (Down-current/WZ3;

. Mid

Deep

Station SP7+00

030207/SP7/M/A

Deep

Station SP7+00

030207/SP7/M/A-Dup

Deep

Depth/D

TB(ft)

3

_ _22 _

39/44

3

20

_34/39

22

38/43

3 _

21

_36/41__

39/44

3 _

34

...62/67_

3

_ 25_

44/49

3

87/92

..._?__._

20_

34/39

3

20

34/39

Salinity
(ppl)

27.4

_28.8_

_2_8.8_

27.3

_28.8

28.9

28.0

28.9

28.9

2J.2

28.9

_29.0

27.2_

28.9

29.0

_28.2

28.9

29.0

.„?.?.:.?...

28.9

29.0

27.9

_29.0

29.1

_28.2

28.8

28.9

27.9

28.8

28.9

DO
(mgA.)

8.3

8.3

_§:!..

7.9

8.2

§£

_8.0

_8.2

8.2

7.9

8.1

..M...

7.9

7.9

8.0

7.8

7.9

7.8

7.9

...?:.§....

..LL..

8.0

8.0

Turtoidit]

(MTU)

1.9

5.1

.-.15..

2.3

1.8

1.7

_ 1.8

_J.6

1.3

1.9 _

1.8

11.2

1.6

1.4

8.5

1.8

2.5 _

1.8

1.9

2.4

...LI...

2.0

Temp
°C

8.9

9.3

9.2 _

9.0

9.2_

9.2

9.3

9.3

.„..?.:?....

_9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.3

9.2

9.3

9.4

9.3

.9.3

9.3

9.3

9.3

TSS
(mg/L)

.™^

4

_

GPS Coordi
m

5,234,275

5,234,312

5.234.300

5,234,420

5,234.456_

5.234,536

5.234,483

5,234,530

5.234.940

5.234.940

nates (N/E,

542,506

542,550

_542,567

542,534

542,526

542,440

542.433

542,385

•—

542.955

542,955

Time

1009

_1_q08_

_1007_

1014

1013

...1.9.1.?.

1018

1017

1025

1024

...1.9?.?-

1029

1028

1027

1034

1033

1032

1039

1038

1037

1046

1045

1044

1100

1059

1058

1109

1108

1107

Comment

Manson placing riprap in WZ-2

Hurten placing fritter material

•

;-

_

Actual location dose to boom

Minor shallow turbidity near

work zone

Manson resumes placing rock

Reference Station

Field duplicate

-ield duplicate

Field duplicate

Pre-Survey Calibration S. Hiqh2/7 102% Final = 98.2% cold, cloudy, sun breaks in afternoon

DO Calibration as per manufacturer's specifications.

Survey work conducted by S. High/D. Berta

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's. Check on 10 ntu std. = 10.0 ntu

All worfc conducted in the center/north portion of the site.

*Winkler titration on sample 030206/SP7/IWA = 7.4 and 7.7 mg/L. Sample submitted to City of Tacoma.

Prepared By/Dale:

M. Lloyd 2/7/03

— //
TSS Data Update A, // * s L&AI



Construction Compliance Monitoring Date: FEB 7 Thea's Park - Ebb/Slack Tide

Station/Sample
U

p
-C

u
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e
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ta
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o
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w

n
-C

u
rr
e
n
t 
M

o
n
ito

in
g

 S
ta

tio
n
s

TPSW350 (Up-current/WZ2)

Mid

Deep

TPS350 (Up-current/WZ2)

Mid

Deep

TPSE3SO (Up-current/WZ2)

Mid

Deep

TPSE350 (Mid-Zone/WZ3)

Mid

Deep

TPNE350 (Down-current/WZ2)

Mid

Deep

TPNE350 (Down-current/WZ3)

Mid

Deep

TPN150 (Down-Current/WZ3)

Mid

Deep

TPN350 (Down-current/WZ3)

Mid

Deep

TPNW350 (Down-current/WZ3)

Mid

Deep

Depth/D
TB(tt)

3

18

_31/36_

_3_

__16__

_27/32

3

17

30/34

3

17

30/34

3

_ 17

30/35

3

24

43/48

3

22

40/44

3 _

30

55/60

3

43

81/86

Salinity
(Ppt)

27.1

_28.4_

29.p_

26.9

_28.4

29.0

26.9

28.5

28.9

_27J6_

28.6

28.7

27.3

28.7

28.7

27.2

28.9

28.9

21.2

28.9

29.0

27.9

28.9

29.2

21.0

„.??:!.

29.3

DO
(mg/L)

8.1

7.9

_ 9._0

_7.9 _

7.7

_ 7.9

8.0

7.7

7.5

7.6

7.7

_ 7.4

7.6_

7.5

7.6

7.8

7.7

7.7

8.7

7.4

7.8

7.6

7.4

7.7

8.9

7.4

7.5

Turbidity
(MTU)

6.6

9.7

J2.8

2.3

__2A__

_ 3.6

2.8

4.6

2.5

_1.7_

2.3

_4._1

2.6

7.9

3.4

3.0

5.7

7.5

8.2

5.3

6.5

3.0

5.0

6.6

7.7

3.5

4.9

Temp
°C

0.0

9.2

9.3

9.0

9.3

9.2

9.2

9.3

9.3

9.1

9.3

9.3

9.1

9.2

9.2

9.1

9.3

9.3

8.0

9.3

9.3

9.1

9.3

9.3

8.0

9.3

9.3

TSS
(mg/L)

..«.„

_._..

•

GPS Coordinates (N/E.
m

5.234.275

5,234,312

5,234,300

5.234.420

5.234.456

5,234,514

5.234,476

5,234,536

5,234.530

542,506

542,550

542,567

542,534

542.526

J342.493.

542,433

542.440

542,385

Time

1416

_1414_

1412

J426_

1425

_1424_

1435

1434

1433

1439

1438

1437

1443

1442

1441

1447

1446

1445

1511

1510

1511

1458

1457

1456

1501

1500.

1459

Comment

Manson placing riprap in WZ-2

•lurten placing fritter material WZ3

- — • •

Apparent fresh water input

minor turbidity observed

no visual turbidity outside of

work zone.

Pre-Survey Calibration S. High 2/7 98.2% Final = 98.6% cold, cloudy, sun breaks in afternoon

DO Calibration as per manufacturer's specifications.

Survey work conducted by S. High/D. Berta

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's. Check on 10 ntu std. = 10.0 ntu
i

All work conducted in the center /north portion of the cap.

Rock/Filter Cap Placement rate 1 bucket every 1.5-2 minutejr/

mm sr^yjtety I/
M. Lloyd 2/7/03 1 £?/ / I7(^^7S

TSS Data Update L&AI



STL Seattle

Client Name
Project Name
Date Received

Lloyd & Assoc. Inc.
THEA FOSS

02-07-03

General Chemistry Parameters

Client Sample ID
Lab ID

030207/SP7+00/M/A
111792-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-11-03

Units
mg/L

Result*'
4

PQL
2

Client Sample ID 030207/SP7+00/M/DUP
Lab ID 111792-02 /

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-11-03

Units
mg/L

/
Result

3
PQL

2

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number

Batch QC
111756-1
1159-054

Method Blank
Parameter
Total Suspended Solids

Result (mg/L) /
ND f

PQL
2

Duplicate

Parameter
Total Suspended Solids

Sample Result
(mq/L)

17

Duplicate Result
(mg/L)

15

{/
RPD (%)

13
Flag

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Lloyd & Associates, Inc.
38210SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905(v/f) rml@centurytel.net

February 8, 2003

TRANSMITTAL

To: John O'loughlin
Iain Wingard

From: Michael Lloyd Q 0^f^'

RE: Weekly Water Quality Monitoring Report 2///03

This weekly water quality monitoring provides updated water quality reports for TSS data. The following water
quality report updates include:

January 29 - Thea's Park
January 30 - Thea's Park & Totem Marine
January 31 - Thea's Park
February 1 - Thea's Park
February 2 - Thea's Park
February 3 - Thea's Park
February 4 - Thea's Park

Next week should close out the water quality monitoring aspect of this work if the work can be completed at Thea's
Park. In general work has gone well at Thea's Park construction areas. Totem Marine is finally complete. No in-
water work remains. Currently, our project team will continue monitoring at Thea's' Park as slope cap work is
completed and progress with channel cap appears to be going well.

Water quality at Thea's Park remains quite good considering the volume of material being placed. No major
problems were encountered in the past week of monitoring at Thea's Park.

iMichael Lloyd
Lloyd & Associates, Inc.

Cc: CQC, ACC-Hurien, Manson, File

Weekly report 2 3 03.doc Page 1 of 1
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

February 8, 2003

TRANSMITTAL

To: lainWingard
John O'Loughlin

Subject: Compliance Monitoring / Thea's Park 2/8/03

Attached please find results from compliance monitoring for the following work activity:

• Slope Cap Construction at Thea's Park

Thea's Park - Cap Construction.
ACC-Hurlen was working at Thea's Park placing filter material on the slope of the north end while

Manson continued to work in the middle portion of the cap placing riprap during the morning. Later in the
afternoon during an ebb tide, Manson was placing channel cap. Water quality monitoring was conducted on a
flood tide in the morning and an ebb tide in the afternoon. Water quality was very good during both monitoring
events. Visual observation of operations showed that both Manson and Hurlen placing material at a relatively
good pace of 1 bucket every 1.5 to 2 minutes. This pace was not constaant because of the necessity to stop
and check/verify depth of placement. There is some visual turbidity at the point of contact with water, but
otherwise the surface turbidity rapidly dissipates and does not spread laterally even at flood tide event in
morning.

Channel capping seemed to go quite well with very little observable turbidity.

QA/QC. .
Field duplicate data was recorded for sample 030208rTPSW350/M/A-DUP. Field duplicate data was

very good with excellent reproducibility although turbidity dropped off during duplicate measuments. All
calibrations were acceptable, and no instrumental problems were encountered. Winkler titration results
(dissolved oxygen) for this sample were 8.0 and 8.0 mg/L. YSI Sonde result for dissolved oxygen was 7.7 mg/L.

Mi
Lloyd & Associates, Inc.

,
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Construction Compliance Monitoring Date: FEE 8 Thea's Park - Rood/Slack Tide

Station/Sample
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w
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p
lin

g
 S

ta
tio

n
s

D
ow

n-
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 W
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Z
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e

TPNW350 (Up-current/WZ3)

Mid

Deep

TPN350 (Up-current/WZS)

Mid

Deep

TPNE3SO (Up-current/WZ3)

Mid

. Deep

TPSE350 (Mid Zone/WZ3)

Mid

Deep

TPS150 (Mid Zone/WZ3)

Mid

Deep

TPSW350 (Mid Zone/WZ3)

030208n-pSW350/M/A

Deep

TPSW350(Mid Zone/WZ3)-Dup

Mid

Deep

TPSW350 (down-current/WZ2)

Mid

Deep

TPSW150 (Down-Current/WZ1)

Mid

Deep

TPSW350 (down-currenVWZI)

Mid

Deep

Depth/D
TB(tt)

3

46

.J8/93_

3

38

3

29

53/58

21

__38M2_

3 _

22

38/43

.......?!._..

40/44

._JL
22

40/44

• 3

..„..??._...
40/44

3

22

_40/45

22__

40/44

Salinity
(PPI)

26.8

28.8

28.8

27.2

28.8

_28.8

26.7

28.8

28.8

26.3

28.7

J28.8

_26.7_

28.7

28.8

._?.!•$..
_28.6

28.8

_25.2_

_28.8_

28.8

24.1

_28.7

28J8

28.7

28.8

26.8

28.8

DO
(mg/O

8.7

8.4

8.4

8.5

8.2

J3.2

8.3

8.1

8.1

8.2

8.1

JLL.

8.0_

7.8

7.9

7.8

7.9

_8._2

11
7.5

7.8

_7.5

_7.6

7.7

7.2

__.!§_.
_7.9

7.7

Turbidity
(MTU)

0.0

0.1

0.0

2.2

1.3

2.8

0.9

1.5

4.8

1.2

4.3

1.5

1.5

_ 4.1

19.7

8.8

3.7

1.7

6.6

4.7

19.0

_ 5.4__

2.8

17.6

_4.6_

5.6

3.9

Temp
°C

8.9

9.2

9.2

9.2

9.3

9.3

8.9

9.3

9.3

8.8

9.2

„?.:?...

8.9

9.3

9.2

_8.4_

9.2

8.4

9.2

8.9

.„.?..?....
9.2

.....?.-.?..„

.„.?.-!...
8.7

....?.:?„„
9.2

TSS
(mgA.)

n:

.-••- — '••

- — ^

—

GPS Coordinates (N/E.
m

5,234,530

5,234,538

5,234,514

5,234,420

5,234,406

5,234,335

5.234,335

5,234,275

5,234,279

5,234.209

542,385

542,440

542,493

542,534

542.466

J542.473

542,506

542.578

542,535

Time

808

807

840

839

838

845

844

843

851

850

849_

856_

855

859

908

907

906

_922_

„.?..?.!....
920

927

926_

_925

_934_

_933_

_932

930

Comment

Manson placing riprap in

WZ3/WZ2

Hurlen placing filter material in

WZ3

minor turbidity at depth

.ocation very near Manson rig

Fresh water input to shallow

Elevated turbidity at midjdepth_

not observed in field duplicate

Field_Duplicate

Field Duplicate

Field Duplicate

Moderate turbidity elevation

Sampling location south of TPSVV_

Pre-Survey Calibration (DO) S. High 2/6 102% Final = 100% cool, partly cloudy, sun breaks in afternoon

DO Calibration as per manufacturer's specifications.

Survey work conducted by Steven High Winkler Titration on sample TPSW350

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's. = 8-° and 8-° m9/L

Up-Current points from WZ3 on north end. Down-current points from WZ2 on south end.

Both Manson and Hurlen were working on north end at a very good work pace. ^

Prepared By/Date:

M. Lloyd 2/8/03

TSS Data Update £s fj . L&AI



Construction Compliance Monitoring . Date: FEE 8 Thea's Park - Ebb Tide
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Station/Sample

TPSW350 (Up-current/WZ3)

Mid

Deep

TPS350 (Up-current/WZ3)

Mid

Deep

TPSE350 (Up-current/WZ3)

Mid

Deep

TPNE350 (Down-current/WZ3)

Mid

Deep

TPN350 (Down-current/WZ3)

Mid

Deep

TPNW350 (Down-current/VVZ3)

Mid

Deep

TPN150 (Down-Current/WZ3)

Mid

Deep

TPSW350 (Up-curront/WZ2)

Mid

Deep

Station SP7-MJ0

Mid

Deep

Depth/D
TB (ft):

3

22

__36/41

3__

__..?.?...„.

...34/39

3

22

38/43

3

29 _

52/57

3

35

64/69

3

40

75/80

3

23

40/45

3

20

35/40

_ 3

19

32/37

Salinity
(ppt)

_24.8

28.3

_28.8_

26.2_

_28.4

28.8

_25.7

28.5

28.8

_24.5m

28.8_

28.9

24.4

28.8

28.9

25.1

28.8

28.9

26.1

27.3

28.8

25.1

27.9

28.8

25.4_

27.5

28.7

DO
(mg/U)

_7.7_

7.1

._!:.?„

7_.5

._?:.?__

_ 7.5

7.2

._I-.L.
7.2

...!:.?_..
7.1

7.1

7.8

_7.1

7.3

7.0

6.8

6.8

7.1

6.9

7.0

7.5

7.1

7.2

7.1

6.6

6.8

TurbkSly
(NTU)

_.§i5....

12.2

_ At..
_2.6_

„..?:!...

,._M_
2.5_

1.4

1.2

2.7

J.0_

1.1

3.2

1.2

0.8

6.5

1.1

3.0

2.9

6.6

8.7

8.6

7.4

1.9

3.2

2.6

2.9

• Temp
"C

_ 8.4

9.2

9.2_

9.0

_9.3_

_9.2

...?.:.?....

_ 9.3

9.3

8.2

9.2

9.2

8.1

9.2

9.2

9.2

9.2

9.4

8.8

9.1

9.2

8.6

9.2

9.2

_ 8.6

9.1

9.3

TSS
(mg/L)

-.._

GPS Coordlr
m

5.234.335

5.234.372

5.234.420

5,234.514

5,234,536

5,234,530

5,234.476

5,234.275

5,2X940

lates (N/E.

M2.4731

542.518

542.534

542,493

542,440

542.385

542.433

542,506

542,955

Time

1_137

1136

1135

1145

_1!±L
1143

1149

1148

1147

1154

1154

1153

1200

1159

1158

1205

1205

1204

1217

1216

1217

1137

1136

1135

J228

1227

7226

. Comment

Wanson placing channel cap

Hurlen placing filter cap material

Residual turbidity at mid-depth

may be from morning work

during flood.

_

Manson resumes placing rock

Relatively low turbidity at 150]

early warning point

Station south of worfc zone

on Ebb tide (Upcurrent)

Pre-Sutvey Calibration D. Berta 101.7% Final = 98.4% cold, cloudy, 7.3 °C

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's. Check on 10 ntu std. = 9.9 ntu

All work conducted in the center portion of the site. '

*Winkler titration on sample 030206/SP7/M/A = 7.4 and 7.7 mg/L. Sample submitted to City of Tacpma.

Prepared By/Dote: '*f* !̂/)jf £/ / >7

M. Lloyd 2/8/03 /^r//^ C^Xr^^V

TSS Data Update L&AI



STL Seattle

Client Name
Project Name
Date Received

Lloyd & Assoc. Inc.
Thea Foss
02-10-03

General Chemistry Parameters

Client Sample ID
Lab ID

030208/TPSW(350)/M/A
111825-01

Parameter
Total Suspended Solids

Method
EPA 160.2

Date
Analyzed
02-11-03

Units
mg/L

Result
5

PQL
2

* I*'

STL Seattle is a part of Severn Trent Laboratories, Inc.



STL Seattle

QUALITY CONTROL REPORT

Client Sample ID:
Lab ID:
QC Batch Number.

030208/TPSW(350)/M/A
111825-01
1159-054

Method Blank
Parameter
Total Suspended Solids

Result (mg/L)
ND

PQL^
2

Parameter
Total Suspended Solids

Sample Result
(mg/L)

17

Duplicate Result
(mg/L)

15

V
RPD (%)

12.5
Flag

V

STL Seattle is a part of Severn Trent Laboratories, Inc.
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Hurlen Construction

PO Box 80945
700 S. Riverside Dr.

Seattle, WA 98108
(206)763-1230

FAX (206) 762-1854

FAX TKAiNSMITTAL
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Company:

Fax Number:
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/V / ,*
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Company:

Fax Number:

Subject
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206-762-1854
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

February 9, 2003

TRANSMITTAL

To: lainWingard
John O'Loughlin

Subject: Compliance Monitoring / Thea's Park 2/9/03

Attached please find results from compliance monitoring for the following work activity:

• Slope Cap and Channel Cap Construction at Thea's Park

Thea's Park - Cap Construction.
ACC-Hurten was working at Thea's Park placing filter material on the slope of the north end. Manson

started placing channel cap on the south end. The channel cap material (basically just sand) was very clean and
very little turbidity was visually observed on the surface. Water quality monitoring was conducted on an ebb tide
in the morning and a flood tide in the afternoon. Water quality was very good during both monitoring events.
Visual observation of operations showed that both Manson and Hurten placing material at a relatively good pace
of 1 bucket every 1.5 to 2 minutes. This pace was not constaant because of the necessity to stop and
check/verify depth of placement on the slope cap. There is some visual turbidity at the point of contact with
water on the slope with the filter cap material

QA/QC.
Field duplicate data was recorded for sample 030209/TPSE350/M/A-DUP. Field duplicate data was very

good with excellent reproducibility although considerable variability was observed with turbidity. All calibrations
were acceptable, and no instrumental problems were encountered. Winkler titration results (dissolved oxygen)
for TPSE350 were 6.9 and 7.0 mg/L. YSI Sonde result for dissolved oxygen was 7.0 mg/L

ZSO tt. WQ ComDlivica
Boundary (Work Zoo*
31

Ivlichael Lloyd
Lloyd & Associates, Inc.

WORK ZONE

CENTERS

Thea
Construction
Project.
Thea's Park.
Work Area No. 2/3

O

WZS3Cent§ N-5234431 E-542 437
T9N150 g » ~ff$°° 443
TPN350 | 536 450
TPN6350 514 503
TPNW350 S30 395
A SE350 A 420 544

Boundary (Work Zone *£&'
WZ 0 2 Q»WSflM-5234 372 E-542 472

347 512
ISO 312 560

" 362 578
TPSW350 = 274 S18
TPNE350 o 456 537

|° N 709000

WQM 2 9 03.doc



Construction Compliance Monitoring Date: FEB 9 Thea's Park - Hood Tide

Station/Sample
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TPNW350 (Up-current/WZ3)

Mid

Deep

TPN350 (Up-current/WZ3)

Mid

Deep

TPNE3SO (Up-current/WZ3)

Mid

Deep

TPSE350 (Mid Zone/WZ3)

Mid

Deep

TPSE350 (Mid Zone/WZ3)-Dup

Mid

Deep

TPNE3SO(Mid ZoneWZ2)

Mid

Deep

TPSW3SO (down-current/WZ2)

Mid

Deep

TPS350 (down-current/WZ2]

Mid

Deep

TPSE350 (Down-Current/WZ2)

Mid

Deep

TPS150 (Down-CurrenUWZ2)

Mid

Deep

Station SP7+00

Mid

Deep

Depth/D
TB(ft)

3

46

85/91

3

36

65/71

3

32

58/63

3

22

36/41

3

22

36/41

3

22

39/44

3

22

39/44

3

30

34/39

3

21

37/42

3

21

37/42

3

22

36/41

SaSnity
<PP«)

27.3

28.7

28.9

27.9

28.8

28.9

27.8

28.8

28.9

28.2

28.7

28.7

28.2

28.7

28.7

28.2

28.7

28.7

27.3

28.4

28.8

27.1

28.5

28.7

28.0

28.5

28.7

27.7

28.5

28.7

28.2

28.5

28.8

DO
(mgrt.)

6.6

6.6

6.5

7.0

6.6

6.7

6.9

6.7

6.9

7.0

7.0

6.9

7.0

K8S•5/.U.<i

7.0

7.0

7.0

7.0

8.4

8.1

8.0

7.9

7.6

7.9

7.6

7.6

7.7

7.7

7.5

7.7

6.6

6.5

6.6

Turbkfly
(NTU)

1.8

0.9

1.9

1.3

1.4

1.8

1.4

3.5

1.4

1.5

7.8

29.2

1.0

1.3

7.9

2.5

6.5

9.8

2.8

L 9'8

2.6

1.2

2.2

9.5

1.2

1.5

2.8

7.4

4.6

29.8

1.3

1.6

1.2

Temp

°C

8.9

9.2

9.2

8.9

9.2

9.3

9.0

9.2

9.2

8.8

9.2

9.2

8.9

9.3

9.2

9.1

9.2

9.2

8.7

9.2

9.2

8.7

9.2

9.2

8.9

9.2

9.2

9.0

9.2

9.2

9.1

9.2

9.2

T5S
(mg/U)

•L^ssw*
—J. £* - l;f.

ASZJ4J

's-jSJi

mm
mm

-: J.H!-:aTq=i

"î fe^
'- if!,} V6i.r:.*

»
ail
3$$

•*ffl*>$3w&
viSffia**

*̂ m
-jiVLTT5 •••?.'.

•m^
•.:'• ̂ 'Ifrt-Vr1'-

îSf
•'JR,^r
.fcS-few
*!.fffi:z
.-'. "??!;"

iJte-'fiTSs
:ss*^
.r̂ i';-.̂ -̂

M*m
^SC;i43-32

ai
mt
'ĵ jrii;;;":

GPS Coordinates (N/E,
••-•'•"- m)

5.234,530

5.234.536

5.234.514

5.234,420

5,234,420

5,234.456

5,234.275

5,234,312

5,234,360

5.234.346

5,234,940

542,385

542.440

542.493

542.534

542.534

S42.S26

542,526

542.550

542,567

542,499

542,955

Time

923

922

921

920

919

918

908

907

906

854

854

850

859

859

855

847

846

845

821

820

819

831

830

829

836

835

834

842

841

840

937

936

935

;^5Kf^i;;^-;=:-.;:vv-.-.f-'-
•ir̂ .;-:̂ :;.:,..,-: ,: . ' • • • •
"o^: Comment -

Manson placing riprap

WZ3/WZ2

tarlen placing filter material in

WZ3

minor turbidity at depth

FD result 9 minutes later at 7.9

Reid Duplicate

Held Duplicate

Field Duplicate

Stop 5-10 m/n for soundings

Against boom near barge

High turbidity at early warning

Pre-Survey Calibration (DO) D. Berta 2/9 101.5% Final = 96.6% cold, cloudy, sun breaks in afternoon

DO Calibration as per manufacturer's specifications.

Survey work conducted by Steven High ™nkler Trtration on samPle TPSW35°

Turbidity Calibration as per manufacturer's specifications. Calibration at 0. lONTU's. . = 8.0 and 8.0 mg/L

Up-Current points from WZ3 on north end. Down-current points from WZ2 on south end.

•Winkler trtration results for TPSE350 (WZ3) = 6.9 and 7.0 mgttf Sonde result = 7.0

<*>««w*- ~^S/>~)v'1^& ^
M. Lloyd 2/9/03 r //^/^rf^L^\

TSS Data Updato L&AI



Construction Compliance Monitoring Date: FEE 9 Thea's Park - Ebb Tide

Station/Sample

i
us
_e

S
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tio
n
s

TPSW350 (Up-cuirent/WZ2)

Mid

Deep

TPS350 (Up-current/WZ2)

Mid

Deep

TPSE350 (Up-current/WZ2)

Mid

Deep

TPSE350 (Mld-Zone/WZ3)

Mid

Deep

TPNE350 (Down-current/WZ2)

Mid

Deep

TPNE350 (Down-current/WZ3)

Mid

Deep

TPN350 (Down-current/WZ3)

Mid

Deep

TPN150 (Down-Current/WZ3)

Mid

Deep

TPNW350 (Down-current/WZ3)

Mid

Deep

Depth/D
TB(ft)

3

22

36/41

3

19

35/40

3

20

35/40

3

20

35/40

40

22

38/43

3

28

40/45

3

32

60/65

3

23

40/45

3

46

86/91

Salinity
(ppt)

27.4

28.6

28.9

28.0

28.6

28.8

28.1

28.7

28.8

27.6

28.6

28.8

28.0

28.6

28.8

28.0

28.6

28.7

28.0

28.6

28.8

27.9

28.6

28.7

28.0

28.7

28.9

DO
(mart.)

7.0

6.5

6.6

6.8

6.6

6.6

6.7

6.6

6.6

6.8

i 6.5

6.5

6.5

6.6

6.6

6.2

6.2

6.1

6.4

6.5

6.6

6.2

6.2

6.3

6.3

6.4

6.4

Turbidity
(NTU)

3.1

10.4

2.7

1.5

2.3

1.9

1.4

2.1

1.5

3.6

1.5

1.6

1.5

5.7

2.7

1.7

4.2

6.3

1.6

2.8

9.3

2.5

2.0

8.0

1.5

0.8

3.3

Temp

"C

8.4

9.2

9.2

9.1

9.2

9.2

9.2

9.2

9.2

9.1

9.3

9.3

9.0

9.2

9.2

9.1

9.2

9.2

9.1

9.2

9.2

8.8

9.1

9.2

9.1

9.2

9.2

TSS
(mg/L)

i!
3 -̂J
-.J;i*r

-m
/>it

••'=$£
•>$&
SsS
m
m
HI
mi=g3i
381
HI
liS
•HI
HI
.-sJsOjjJrj;
•Tr.ftjJiVS:.

3s!g

m
m
Si
: ît

- -v-sxiij

3i
r^4

GPS Coordinates (WE,
m)

5,234.275

S.234.312

5,234.360

5,234,420

5,234,456

5,234,514

5.234.536

5.234.476

5,234,530

-

542,516

542.560

542,577

542,544

542,536

542,503

542.450

542.443

542,395

Time

1214

1213

1212

1209

1208

1207

1203

1202

1201

'l154

1153

1152

1200

1159

1158

1145

1144

1143

1134

1133

1132

1141

1140

1139

1128

1127

1126

•*&"&.-.. .'-;v. ' £ • • • • ' • • .".
fe: •.̂ •'Comment

Manson placing channel cap

Hurten placing filter cap material

danson/Hurten to to lunch

WZ3 moved 10 m east

Hurten stops for soundings

WZ3 moved 10 m east

Pre-Survey Calibration D. Berta 100.7% Final = 102.9% foggy, cold, cloudy, 7.3 °C

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's. Check on 10 ntu std. = 9.8 ntu

All work conducted in the center portion of the site.

/7

M. Lloyd 2/9/03 ft^ffy-^LS ^*ff

TSS Data Updata L&AI
< ^ \
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Lloyd & Associates, Inc.
.. L -.y^x :-

; V 38210 SE 92nd Street, Snoqualmie, Washington 98065 .. 425-888-1905 rml@centurytel.net

February 10, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring / Thea's Park 2/10/03

Attached please find results from compliance monitoring for the following work activity:

• Slope Cap and Channel Cap Placement at Thea's Park

Thea's Park - Cap Construction.
ACG-Hurlen was working at Thea's Park placing rock on the slope of the south end. Manson started

placing channel cap at the middle portion of the channel cap. The channel cap material (basically just sand)
appeared to be very clean and, little turbidity was visually observed on the surface. Water quality monitoring
was conducted on a short flood tide in the morning and an ebb tide in the afternoon. Water quality was very
good during both monitoring events. Visual observation of operations showed that both Manson and Hurlen
placing material at a relatively good pace Both crews stopped periodically to measure elevations. There is some
visual turbidity at the point of contact with water on the slope with the filter cap material

QA/QC.
Field duplicate data was recorded for sample 030210/SP7+00. Field duplicate data was very good with

excellent reproducibility although minor variability was observed with turbidity. All calibrations were acceptable,
and no instrumental problems were encountered. Winkler titration results (dissolved oxygen) for station SP7+00
were 6.8 and 7.0 mg/L. YSI Sonde result for dissolved oxygen was 6.7 mg/L.

Mixed Work

Michlei Lloyd
Lloyd & Associates, Inc.

,o
!c M 703500

WQM2 1003.doc



Construction Compliance Monitoring Date: FEB 10 Thea's Park - Rood Tide

Station/Sample
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TPNW350 (Up-current/WZ2)

Mid

Deep

TPN350 (Up-currentArVZ2)

Mid

Deep

TPNE350 (Up-current/WZ2)

Mid

Deep

TPSE350 (Mid Zone/WZ2)

Mid

Deep

TPNE350(Mid ZoneWZI)

.Mid

Deep

TPSW350 (down-current/WZt)

Mid

Deep

TPS350 (down-current/WZ1)

Mid

.Deep

TPSE350 (Down-Current/WZ1)

Mid

Deep

Station SP7+00

Mid

Deep

Station SP7+00- Duplicate

Mid

Deep

Depth/D
TB(ft)

3

23

41/46

___3

„_..?.!_.
37/42

3

22

39/44

3

,_JO__

35/40

3

_27_ _

37/42

3_

20

34/39

3

___20

35/40

3

20

34/39

3

20_

35/40

3

20

35/41

Salinity

(Ppl)

22.4

28.6

_??JL
22.7_

28.7_

_28.7

24.6

28.7

28.7

J25.3

28.6

28.8

25.0

28.6

28.9

25.1

28.6

28.9

25.6

28.5

JIM.
25.7

28.6

28.9

23.4

...?.?:.L
28.8

24.0

_28._3

28.8

DO
(mg/L)

6.6

6.2

__6.p._.

.JL2...

5.8

J5.9

6.3

6.0

6.1

_6.3

_6.0_

6.1

6.5

6.4

6.2

7.2

6.7

6.7_

6.9

6.7

6.8

6.5

6.4

6.6

7.1

6.7J*

6.5

6.8

6.4

6.5

Turbidity
(NTU)

3.6

1.2

_1J__

....ILL.
3.4

2.3

_2.7_

2.8

1.9

2.7_

2.8

1.9

2.6

3.2

2.2

J2.8

2.3

2.4

2.6

2.6

1.6

2.7

2.5

2.2

3.6

2.6

J.3

3.0

2.6_

1.7

Temp
"C

7.9

9.2

9.2

_ 7.9_

9.2

9.3

8.4

9.2

9.2

_M_.

.....?J?.._

„..?.:?....

8.4

9.2

9.2

8.7_

9.2

....?.:?...
8.5

....?J._

,..?.:?....

8.5

9.2

9.2

8.0

_9.2

_9.2

9.1

...M...
9.2

TSS
(mrjrt.)

_

GPS Coordir
m

5.234,470

_5L234,427

5,234.456

-...

J,234,360

5,234,390

_5,234,275

5,234,246

5,234.295

5,234,940

5,234,940

ates (N/E,

542,428

542,483

542.536

542,577

542,566

542,526

542,589

542,606

542,955

542,955

Time

936

935

934

941

_ 940

939

950

_ 949_

948

953

JI52_

952

1004

1003

1002

...19.1?.
1017

1016

1014

...19.1?..

J012

...15.9.?.
1008

1007

901

900

859

920

919

918

Comment

Manson placing channel cap

WZ2 10m East

Hurien light riprap in WZ1

— -:

WZ1 moved 10m east for

channel cap work

—

_. —

Field Duplicate

Field Duplicate

Field Duplicate

Pre-Survey Calibration (DO) D. Berta2/10 102.4% Final = 96.6% cold, cloudy, sun breaks in afternoon 9°C

DO Calibration as per manufacturer's specifications.

Survey work conducted by Steven High Winkler Titration on samPle TPSW350

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's. = 8-° and 8-° m9/L

Up-Current points from WZ3 on north end. Down-current points from WZ2 on south end.

'Winkler titration results for 6.7SP7+00 = 6.8 and 7.0 mg/L Sonde result = 6.7 mg/L

Prepared By/Date: /""^SX/l/l/ "// JS J/ J

M. Lloyd 2/1 0/03 ̂ /7y%r̂ ££Cf /--f /M.-7///

f

L&AI



Construction Compliance Monitoring Date: FEB 10 Thea's Park - Ebb Tide

Station/Sample
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TPSW350 (Up-current/WZ1)

Mid

Deep

TPS350 (Up-current/WZ1)

Mid

Deep

TPSE350 (Up-current/WZ1)

Mid

Deep

TPSE350 (Mld-Zone/WZ2)

Mid

Deep

TPNE350 (Down-currentAVZ1)

Mid

Deep

TPNE350 (Down-current/WZ2)

Mid

Deep

TPN350 (Down-current/WZ2)

Mid

Deep

TPNW350 (Down-current/WZ2)

Mid

Deep

Depth/D
TB(fl)

3

20

35/40

3

30/34

3

17

30/34

3

17

30/35

3

19

32/37

3

19

32/37

3

32

60/65

3

28 _

51/56

Salinity
(PPt)

25.5

28.1

26.2

_27J3_

28.5

-ILL

27.9

28.4

26.7

28.0

28.3

25.7

28.0

28.7

_26.p

28.2

28.6

27.2

28.3

28.7

26.6

_28.5

28.8

DO
(mg/U

6.1

6.9

6.7

6..4

6.5

6.8

6.6

6.6

6.8

_ 6.6

6.6

6.9

6.6

_.6.5..

7.1

6.4

6.5

6.9

6.5

6.6

(NTU)

2.0

2.7

10.1

13.8

6.0

7.0

8.9

3.0

..A?.....

2.2

7.2

3.7

2.2

4.8

4.2

„..!_?.....
3.4

4.9

2.7

12.6

3.0

1.5

Temp
°C

8.7

...1-1...

9.2

8.8

9.1

9.2

8.9

9.1

9.2

8.8

9.1

9.2

8.7

9.1

9.2

8.7

9.1

9.1

9.2

9.2

9.1

9.2

9.2

TSS
(mg/U)

.

' - . ; ' • •

GPS Coordir
m

5.234,209

5,234,246

5,234,295

5,234,366

5.234,390

5,234.456

5,234,477

5.234,470

ates (N/E.

542.545

542,589

542.606

542,577

542,566

542.536

542,483

542,428

Time

1309

J308

1305

1451

1450

1449

1456

1455

1454

1512

1511

1510

1507

1506

1505

1518

1517

1516

1524

1523

1522

1532

1531

1530

Comment

Manson placing channel cap

Hurien placing riprap

WZ2 moved 10m east

WZ2 moved 10 m east

Pre-Survey Calibration S. High 2/10 102%* Final = 102.9% cool, partly cloudy, 1 1 .7 °C

DO Calibration as per manufacturer's specifications.

Survey work conducted by S. High

Turbid ty Calibration as per manufacturer's specifications. Calibration at 0, lONTU's. Check on 10 ntu std. = 9.8 ntu

*1300: Bubble in DO probe. Replaced membrane, cleaned electrodes, replaced KCL, recalibrated in field prior to survey

S~\ /-> 1

M. Lloyd 2/10/0/̂ V / sJlL d/ VL, s/S L&AI
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Lloyd & Associates, Inc.
38210 SE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurYtel.net

February 11, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Thea's Park 2/11/03

Attached please find results from compliance monitoring for the following work activity:

• Slope Cap and Channel Cap Placement at Thea's Park

Thea's Park - Cap Construction.
Both Hurlen and Manson were working at a fairly quick pace throughout the day at Thea's Park. During

the morning flood tide Hurlen was placing filter material and/or sand on the slope, while Manson was placing
channel cap on the north end. Water quality monitoring was conducted on a short flood tide in the morning and
an ebb tide in the afternoon. Water quality was very good during both monitoring events. Visual observation of
operations showed that both Manson and Hurlen placing material at a relatively good pace Both crews stopped
periodically to measure elevations. There was some visual turbidity at the point of contact with water on the slope
with the filter cap/sand material, but otherwise turbidity problems were minimal at the compliance boundary.
Channel cap material appeared to be very clean sand with virtually no turbidity.

QA/QC.
Field duplicate data was recorded for sample 030211/SP7+00. Field duplicate data was very good with

excellent reproducibility (RPD's less than 2%) for all field duplicate measuments. All calibrations were
acceptable, and only minor instrumental problems were encountered which were corrected in the field. Winkler
titration results (dissolved oxygen) for station SP7+00 were 7.8 and 7.9 mg/L. YSI Sonde result for dissolved
oxygen was 7.7 mg/L.

ffidnael Lloyd
Lloyd & Associates, Inc.
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Construction Compliance Monitoring Date: FEB11 Thea's Park - Flood Tide

Station/Sample
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TPNW350 (Up-cuirent/WZ3)

Mid

Deep

TPN350 (Up-current/WZ3)

Mid

Deep

TPNE350 (Up-current/WZ3)

Mid

Deep

TPSE350 (Mid Zone/WZ2)

Mid

Deep

TPNE350(MidZone/WZ1)

Mid

Deep

TPSW350 (down-current/WZ1)

Mid

Deep

TPS350 (down-current/WZ1)

Mid

Deep

TPSE350 (Down-Current/WZ1)

Mid

Deep

Depth/D
TB(ft)

3

45

86/91_

3

_32

60/64

3 _

32

60/63

3

__20

35/40

3

21

37/42

3

20

34/39

3

20_

35/40

3 _

20

35/40

Salinity

(PPt)

28.7

I 29.3

_29.4

_.?M...

_.?.?:.?...,
_29.3

_28.7

29.2

29.4

28.5

29.2

29.4

28.4

29.2

29.4

28.5

29.2

29.4

28.4

29.2

29.5

28.7

29.1

29.4

DO
(mg/L)

6.7

6.8

_6JL.
6.7

.._?.!...

_6.8_

_ 6.5_

6.6_

6.6

_ 6.5

_6.4_

._§:L.
6.3

6.4

6.2

6.3

6.2

6.4

6.5

6.4

6.5

6.5

6.5

6.5

Turbidity
(NTU)

0.9

1.1

_q.9_
_p.9

_q.7_
_12.0

J.1

.._L9_.
4.0

1.8

-..?.:§...
q.6_
2.2

3.5

0.6

4.9

5.1

3.1

2.7

6.2

1.5

2.0

2.8

10.0

Temp
°C

9.1

L 9'2

9.2

_9.0

9.2_

_9.3

9.0_

_ 9.2

9.2

_9.1

9.2

_ 9.2

8.4

9.2

9.2

8.7

9.2

9.2

9.1

_ 9.2

9.2

9.1

9.2

9.2

TSS
(mg/L)

—

GPS Coordinates (N/E,
m

5,234.530

5,234.536

5,234,514

5.234,420

5,234,390

5,234,209

5.234,246

-

5,234,295

542,395

542,450

542,503

542,544

542,566

542,548

542,589

542,606

Time

932

931

930

936__

935_

J334

...94.6..

945_

944

952

_951

950

959

959

957

1026

1028

1024

1022

1021

1020

1009

1008

1007

Comment

Manson placing channel cap

WZ3 10 m East

Hurien light habitat in WZ1

Both Manson & Hurien moving

at a quick pace of about 2

buckets every 3 minutes

WZ1 moved 10m east for

channel cap work

— •• - — -- —

- - ~

Pre-Survey Calibration (DO) S. High 2/11 101% Final =101% cold, bright, sunny in afternoon 7°C

DO Calibration as per manufacturer's specifications.

Survey work conducted by Steven High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, tONTU's.

Up-Current points from WZ3 on north end. Down-current points from WZ1 on south end.
y

Preparx! By/Dal.: S *̂J/1 / "" / d ^T/ V

M. Lloyd 2/11/03 //wM f &M S^&fr'̂ ^<^
L&AI



Construction Compliance Monitoring Date: FEB11 Thea's Park - Ebb Tide

Station/Sample
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TPSW350 (Up-current/WZ1)

Mid

Deep

TPS350 (Up-current/WZ1)

Mid

Deep

TPSE350 (Up-current/WZ1)

Mid

Deep

TPSE350 (Mid-Zone/WZ3)

Mid

Deep

TPNE350 (Down-current/WZ1)

Mid

Deep

TPNE150 (Down-current/WZ3)

Mid

Deep

TPNE350 (Down-current/WZ3)

Mid

Deep

TPN350 (Down-current/WZ3)

Mid

Deep

TPNW350 (Down-current/WZ3)

Mid

Deep

Station SP7+00

Mid

Deep

Station SP7+00- Duplicate

030211/SP7/M/B

Deep

DepttVD
TB(n)

3

16

27/32

3

16

27/32

3

16

27/32

3

17

39/34

3

17

29/34

3

20

35/40

3

23

40/45

3

30

55/60

3

45

84/89

3

18

31/36

3

18

31/36

SaMty
(ppt)

26.7

28.3

28.9

26.7

28.3

28.9

27.1

28.4

28.9

26.6

28.4

28.9

27.2

28.7

28.9

27.2

28.5

28.7

27.3

28.6

28.7

27.1

28.6

28.9

27.3

28.9

29.0

27.2

28.2

28.7

27.)

28.2

28.7

DO
(mg/L)

7.9

7.7

8.0

8.0

7.6

7.7

7.8

7.7

8.0

7.9

7.7

7.9

7.9

7.8

8.2

7.9

7.7

8.0

7.8

7.7

7.9

8.0

7.7

7.9

8.0

7.5

7.5

7.6

7.2

7.1

8.0

'"7.7?.-,

8.1

TurtKflty
(NTU)

1.8

1.9

1.6

2.8

2.8

3.1

1.6

1.5

1.5

1.7

1.9

1.5

1.8

2.4

1.5

3.0

10.5

19.0

1.7

3.1

1.9

2.4

7.0

2.8

1.0

1.9

2.1

1.4

2.2

__2.J5_

1.3

2.3

1.8

Temp
°C

8.9

9.2

9.1

8.9

9.1

9.2

8.9

9.1

9.2

9.0

9.1

9.2

9.0

9.1

9.2

8.9

9.1

9.1

8.9

9.2

9.2

8.9

9.1

9.2

8.9

9.2

9.2

8.9

9.2

_JL2_

8.9

9.2

9.2

TSS
(mg/L)

1 •' ;.- :

GPS Coordinates (N/E,
m

5,234,209

5,234,246

5.234.295

5,234,420

5,234,390

5.234,476

5,234,514

5,234,538

5,234,530

5,234,940

5,234,940

542,535

542,579

542.596

542,534

542,568

542,433

542,493

542,440

542,385

542,955

542,955

Time

1558

1557

1556

1551

1551

1550

1650

1651

1651

-.I6.37

1636

1636

1648

1648

1647

1643

1642

1641

1634

1633

1632

1630

1629;

1629

1627

1626

1625

1552

1551

1550

1606

1605

1604

Comment

loth Hurten and Mansonson

were placing sand and/or

filter material

Elevated turbidity at work zone

Manson & Hurlen placing

material at 1 .5-2 minutes/bucket

Parametrix surveying elevations

for about 5 minutes

Recalibrated conductivity and

after running DO. Duplicate

data after correcting for salinity

Field Duplicate

Field Duplicate

Field Duplicate

Pre-Survey Calibration D. Berta2711 101.3%* Final = 97.7% cool, partly cloudy, 9.7 °C

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta, M. Lloyd

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, 10 nut. Check on 10 ntu std. = 10.1 ntu

*1500: Bubble in DO probe. Replaced membrane, cleaned electrodes, replaced KCL, recalibrated in field prior to survey

•Winkler titration on 03021 1/SP7/M/B = 7.8 mall 7.9 wigflj. /)

PrepK.dByfDnte: X // /JJ//? //

M. Lloyd 2/10/03 7tf/]//A0<** .̂ p^T -̂̂ f

/
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Lloyd & Associates, Inc.
jj\_ 38210 SE 92nd Street, Snoqualmie, Washington 98065. 425-888-1905 rml@centurytel.net

February 12, 2003

TRANSMITTAL

To: lain Wingard
John O'Loughlin

Subject: Compliance Monitoring/Thea's Park 2/12/03

Attached please find results from compliance monitoring for the following work activity:

» Slope Cap Construction at Thea's Park

Thea's Park - Cap Construction.
Manson and ACC Hurten are coming down to the end with caping at Thea's Park. Both derricks were

working at a good pace throughout the day with breaks for depth soundings and derrick/barge movement. Water
quality monitoring was conducted during a morning flood tide and an afternoon ebb tide. Manson worked on the
north end while Hurlen place sand and filter cap material high on the slope. Some elevated, but transient
turbidity was observed in the afternoon at station TPN350 (WZ-3). This station was monitored as a field
duplicate, but turbidity levels remained low. Dissolved oxygen levels were good at all stations, and there was no
visible turbidity plume associated with construction activity. Visibility was excellent on this clear, calm, sunny day.

QA/QC.
Field duplicate data was recorded for samples 030212/SP7/M/B, 030212/TPN350/M/A-DUP. Field

duplicate data was very good with excellent reproducibility with the exception of turbidity for sample TPN350.
Elevated turbidity observed at this station was not observed in the field duplicate measument All calibrations
were acceptable, and no instrumental problems were encountered. Winkler titration results (dissolved oxygen)
for this sample were 7.0 and 6.9 mg/L. YSI Sonde result for dissolved oxygen was 7.6 mg/L.

ft/lichael Lloyd y
Lloyd & Associates, Inc.

" .=, \ I"-™£ \ .,+^ _
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Construction Compliance Monitoring Date: FEB12 Ttiea's Park - Flood Tide

Station/Sample
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TPNW350 (Up-curront/WZ3)

Mid

Deep

TPN350 (Up-current/WZ3)

Mid

Deep

TPNE350 (Up-currenUWZ3)

Mid

Deep

TPSE350 (Mid Zone/WZ2)

Mid

Deep

TPNE350(Mid Zone/WZ2)

Mid

Deep

TPNE350(Mld Zone/WZ2)

Mid

Deep

TPSW350 (down-current/WZ2)

Mid

Deep

TPS350 (down-current/WZ2)

Mid

Deep

TPSE350 (Down-Current/WZ2)

Mid

Deep

Station SP7+00

Mid

Deep

Station SP7+00- Duplicate

03021 2/SP7/M/A

Deep

Depth/D
TB(rt)

3

46

87/92

3

__J33__

_61/66_

3 _ _

33

49/54

3

__ 22

36/41

3

21

...37/42.

3

21 _._

38/44

3

_ 22

38/43

3

_ 20

34/39

3

__ 22

36/41

_ 3

20

34/39

3

20

34/39

Salinity
(PP»)

27.9

JM.-

29.2

27.7

28.6

29.0

J-8JL

28.7

28.9

27.9

J28.6

_28.8

27.8

_28.5

28.8

28.1

J8.6

28.8

27.8

28.4

28.8

27.4

_28.4.

28.7

27.4

28.5..

28.7

27.9

28.6

_28.7

...?_?•.!.

28.6

28.7

DO
(mg/L)

7.4

6.9

6.9

7.5

7.2

7.2

7.7

7.2

7.2

7.5

7.4

--LL.

7.6

._L1..

..IJL

7.5

...Li..

7.4

7.8

_7.6

7.6

7.8

_7.6

7.7

7.7

__7.6

7.5

....M...

7.5

_Z.!_

_jr,6_

i::;-'776*:ii;

7.6

Tubidity
(NTU)

8.4

1.8

2.9

8.9

0.5

2.5

4.7

1.2

1.6

3.6

2.8

_V3

3.8

1.3

J.2

3.1

_ q.9_
1.0

4:5

.._?.:?_..

_ 5.0

4.7

7.8

7.5

3.0

3.6

1.6

0.8

0.6

17

_0.7

0.6

J.6

Temp

°C

9.1

9.3

9.3

9.0

9.2

9.3

9.1

9.2

9.2

9.0

9.1

_ 9.1

9.0

9.1

9.0_

9.0

___9.1

9.2

9.0

..._?.-J._

9.1

9.0

9.1

9.1

9.0

J3.1

9.1

9.2

9.1

9.2

9.2

9.1

9.2

TSS
(mg/L)

.:. ;;•

• -.̂ "-"J

: ̂ "i :.;

. • - . - ; .

.-.^--•r:

• r :
 ;'.•

'; ''ivJ.-.
•'•'?&

-----

^~± r̂

' :j-.:"ft'.3L

. ; T *••

'"'.'%:J

- • ~ • '•!.'. :

' •• '~:. : :--:

. . .-'-if

- '..'"••!•
:--.;^r

"•..: -?'-•*•;:.

GPS Coordir
m

5.234,530

5,234,536

5,234,514

5,234,420

5,234,456

5,234,456

•—

5.234,275

—

5,234,312

5,234,360

5.234,940

5,234,940

lates (N/E.

542,385

542,440

542,493

542,534

542,526

542,526

542,506

542.550

542,567

542,955

_54_2,9_55

Time

_!?jL
934

934

943

942

942

946

946

945

953

953

...§5.?....

956

956

955

1000

959_

959

1000

iopp_
1_059

1057

1056

1055

_1051

_1051

1050

905

904

904

_9_20

979

919

Comment

Manson placing channel cap

WZ3

Hurlen light habitat in WZ2.

Both Manson & Hurlen moving

at a quick pace of about 2

buckets every 3 minutes

Field Duplicate

Field Duplicate

Field Duplicate

. ,_..

.

- •

-

Field Duplicate

Field Duplicate

Field Duplicate

Pre-Survey Calibration (DO) S. High 2/1 2 100.8% Final = 96% cold, bright, sunny in afternoon 7°C

DO Calibration as per manufacturer's specifications.

Survey work conducted by Steven High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's.

Up-Current points from WZ3 on north end. Down-current points from WZ1 on south end.

*Winkler titration for 03021 2/SP7-Dup = 7>0, 6.9 mg/y

PnqwMByffittr '̂ f̂arf *T7 J

M. Lloyd 2/12/03 /A// <f Lt*?<r£/( L&AI



Construction Compliance Monitoring Date: FEB12 Thea's Park - Ebb Tide

Station/Sample
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TPSW350 (Up-current/WZ2)

Mid

Deep

TPS350 (Up-current/WZ2)

Mid

Deep

TPSE350 (Up-currenUWZ2)

Mid

Deep

TPSE350 (Mld-Zone/WZ3)

Mid

Deep

TPNE350 (Down-current/WZ2)

Mid

Deep

TPNE1SO (Down-current/WZ3)

Mid

• Deep

TPNE350 (Down-current/WZ3)

Mid

Deep

TPN350 (Down-current/WZ3)

030212/TPN350/M/B

Deep

TPN350(Down-current/WZ3)-dup

Mid

Deep

TPNW350 (Down-current/WZ3)

Mid

Deep

Depth/D
TB(ft)

3

20

35/40_

3

19

33/38

3

._JO_

34/39

3

20

34/39

3

......??.....

36/41

3

20

35/40

3

30

54/59

_3

35

65/69

3 _

_32 _

JiO/65

__3__

_.._!§....„

84/89

Salinity

(PPO

27.7

28.2

28.7

27.2

28.1

JJLL.

_.?J.-1..

28.2

28.6

27.7

28.2

28.6

27.6

_28.2

28.7

27.8

28.2

28.4

27.6

28.2

...?.?.J_.

27.7

28.4

28.6

_27.8_

28,_3

28.4

27.3

28.9

29.0

DO
(mg/L)

7.9

7.5

7.4

8.0

7.7

_?JL

__M_
7.7

7.6

7.8

7.7

7.7 _

_.-7JL

_ 7.6

7.8

7.9

7.6

_7.6

7.9

7.6

._L§_.

8.0.

7.5

7.8

7.8__

._.7A_

_ 7.5

_8._0__

_ 7.5 _

7.5

Turtkfity
(NTU)

5.8

2.3

1.7

2.4

4.9

0.7

_.M._

3.6

0.8

1.4

2.5

...M...

0.7

1.4

1.1

2.1

9.4

_ 6.7

1.0

2.1

....!.?....

_0.7

16.0

13.8

,_.M...

__4.5__

J_1.0

J.O

_ 1_.9_

2.1

Temp
"C

8.9

9.1

9.2

8.9

9.0

9.1

8._9_

9.1

9.1

1.4

2.5

0.9

9.0

9.1

9.2

8.9

9.1

....?_•!...
8.9

9.0

9.1

8.9

9.1

9.1

8.9

9.1

_ 9.1

8.9_

_ 9_.2

9.2

TSS
(mg/L)

.—___:.

'

GPS Coordir
m

5,234,275

5.234,312

_5,234,360_

5.234,420

5,234,390

5.234.476

5,234,514

5.234,536

5,234.536

_5,234i530

ates(N£.

542,506

542,550

542,567

542,534

542,566

542,433

542.493

...542,440..

542.440

542.385

Time

1438

1437

1436

1447

1446

1445_

J452

1451

1450

1509

1508

J.5.07..

1502

_1501

1500

1547

1546

_1545

1512

1511

1510

1519_

1518

_1J>17_

J_538

J534

_1533_

J542

1541

1540

Comment

loth Hurien and Mansonson

were placing sand and/or

filter material

Maximum Ebb

Manson & Hurien placing

material at 1.5-2 minutes/bucket

•Elevated turbidity. Station

monitored for several minutes.

Elevated turbidity not detected __

Field Duplicate

Field Duplicate

Field Duplicate

_..

Pre-Survey Calibration D. Berta2/12 96% Final = 100.7% cool, partly cloudy, 9.0 °C

DO Calibration as per manufacturer's specifications.

Survey work conducted by D. Berta, M. Lloyd

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, 10 ntu. Check on 10 ntu std. = 10.0 ntu

Manson and Hurien placing sand with clamshell

'Transient turbidity observed in TPN350-Work Zone 3, down^current

M. Lloyd 2/12/03-^V^^ f/LA^ZsT L&AI
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Lloyd & Associates, Inc.
J\_ 3821OSE 92nd Street, Snoqualmie, Washington 98065 42^888-1905 rml@centurytel.net

February 13, 2003

TRANSMITTAL

To: John O'Loughlin
lain Wingard

Subject: Compliance Monitoring / Thea's Park 2/13/03

Attached please find results from compliance monitoring for the following work activity:

• Slope Cap Construction at Thea's Park

Thea's Park - Cap Construction.
Manson and ACC Hurlen are coming down to the end with caping at Thea's Park. Both derricks were

working at a good pace for half the day with breaks for depth soundings and derrick/barge movement. Water
quality monitoring was conducted during a morning flood tide. Manson worked on the north end while Hurlen
place sand and filter cap material high on the slope. Some elevated, but transient, turbidity was observed at
station TPSW350 (WZ-2). Turbidity was at or below ambient conditions at the early warning stations of TP150
(WZ-2). Historically, we have seensome turbidity at TPSW350 during both up- and down-current monitoring
events. The monitoring team returned to this station after completing the survey, and turbidity levels were at or
near background. Dissolved oxygen levels were good at all stations, and there was no visible turbidity plume
associated with construction activity. Visibility was excellent on this clear, calm, sunny day.

QA/QC.
Field duplicate data was recorded for samples 030213/TPSW350/M/A. Field duplicate data was very

good with excellent reproducibility with the exception of turbidity. Elevated turbidity observed at this station was
not observed in the field duplicate measument. All calibrations were acceptable, and no instrumental problems
were encountered.

Michael Lloyd
Lloyd & Associates, Inc.
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Construction Compliance Monitoring Date: FEB13 Thea's Park - Flood Tide
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. - ' : : .Comment • .

Manson placing channel sand

nWZ3

Hurten sand in WZ2

Both Manson & Hurten moving

at a quick pace of about 2

buckets every 3 minutes

See re-analysis results below

Station reanalyzed after

completing the survey and after

recalibration

Actual coordinates shown for

poisrfion dose to TP1 50 at

debris/oil boom

t

Pre-Survey Calibration (DO) D.Berta 12/13 100.1% Final = 96% cold, overcast 4.7°C

DO Calibration as per manufacturer's specifications.

Survey work conducted by Steven High
Turb dity Calibration as per manufacturer's specifications. Calibration at 0, lONTU's. Recalibrate at 923, check = 10.0 ntu

Up-Current points from WZ3 on north end. Down-current points from WZ2 on south end.

Manson & Hurien placing channel cap materials on slope/?f cap in shallow water.
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Lloyd & Associates, Inc.
_>>\_ 3821OSE 92nd Street, Snoqualmie, Washington 98065 425-888-1905 rml@centurytel.net

February 14, 2003

TRANSMITTAL

To: John O'Loughlin
lain Wingard

Subject: Compliance Monitoring /Thea's Park 2/14/03

Attached please find results from compliance monitoring for the following work activity:

• Slope Cap Construction at Thea's Park

Thea's Park - Cap Construction.
Manson Construction completed the final day of capping at Thea's Park with the placement of sand

and/or filter material in the center poart of the site on the slope. Water quality monitoring was conducted during
a morning flood tide and an afternoon ebb tide. Dissolved oxygen levels were good at all stations, and there was
no visible turbidity plume associated with construction activity. Elevated turbidity was detected at TPNW350 at
18.7 ntu on an ebb tide. This was the only ebb tide that turbidity was observed. Manson stopped work at 1510
shortly after this measurement was rechecked. Up-current turbidity averaged 3.5 mg/L at depth.

QA/QC.
Field duplicate data was recorded for samples 030214/TPSW350/M/A. Field duplicate data was very

reproducible. All calibrations were acceptable, although dissolved oxygen readings were drifting upward in the
morning, so the membrane was changed and stable readings were obtain thereafter.

Michael Lloyd
Lloyd & Associates, Inc. N-5234371 £-542451

416
462
477
444
456
455
470

709000
TDS3
TDS350
TDSE300
TDSE350
TDSW300
TDSW35D

Work Area No. a.

Thea Foss
Const mi
Project.
Thea's Park.A^irk.V<*

319
312
363
360
2B8
275

486
473
473
517
526
425
416

499
537
550
551
567
500
506

WQM 2 14 03.doc



Construction Compliance Monitoring Date: FEB14 Thea's Park - Flood Tide
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Manson placing sand near shore

Against Manson barge

Recalibrated DO after changing

the membrane

Field Duplicate

Field Duplicate

Field Duplicate

•YSI 550 check after changing YSI

Sonde membrane Q 7.7 mg/L

Pre-Survey Calibration D. Berta 2/14 101.7% Final = 100.8% cool, partly cloudy, 9.0 °C

DO Calibration as per manufacturer's specifications in saturated air.

Survey work conducted by D. Berta, J. Warter

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, 10 ntu. Check on 10 ntu std. = 10.0 ntu

Manson and Hurien placing sand with clamshell

M. Lloyd 2/14/03 /s/^fL^-i ^\ L&AI



Construction Compliance Monitoring Date: FEB14 Thea's Park • Ebb Tide
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Pre-Survey Calibration (DO) D. Berta 12/13 100.1%

DO Calibration as per manufacturer's specifications.

Survey work conducted by Steven High

Turbidity Calibration as per manufacturer's specifications. Calibration at 0, tONTU's.

Up-Current points from WZ3 on north end. Down-current points from WZ2 on south end.

Manson & Hurlen placing channel cap/filter material on slope in shallow water.
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1439
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1438
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1428

: V. Comment

Hanson placing channel sand

at WZ2 on the slop*

Turbidity = 25.2 after one hour

High turbidity at depth near work

Zone

Manson placing rock at a rate of

of 1 bucket every 1.5-2 min.

cold, overcast 4.7°C
light rain/drizzle at 0850-1040

Recalibrate at 923, check = 10.0 ntu
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